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Inhibitors of coronavirus 3CL proteases protect cells from protease-mediated cytotoxicity

Supplementary Materials

Supplementary Fig. 1. Dose response experiments with SARS-CoV-2 3CLpro and GC376 are robust

to variable assay parameters. a-d. Repetition of assay with variable levels of cell seeding into drug

conditions result in similar ECso value predictions. e-h. Repetition of assay with variable levels of plasmid

transfection results in similar ECso value predictions. ECso values are displayed as best-fit value alongside

95% confidence interval. Data are shown as mean
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* s.d. for four technical replicates.
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Supplementary Fig. 2. Dose response experiments with SARS-CoV-2 3CLpro can be determined with
imaging of EYFP labeled HEK293 cells. a-b. The activity of GC376 and compound 4 can be detected

using imaging rather than crystal violet staining. ECso values are displayed as best-fit value alongside 95%

confidence interval. Data are shown as mean = s.d. for four technical replicates.

a b

HEK293-EYFP Imaging HEK293-EYFP Imaging
2.5+ 2.5
2.0 —
£ ECgy = 2.10 uM { £ 207 Ec,,= 0.69 uM }
g 95% CI: [0.45 - 8.91] E o 95% CI: [0.20 - 2.07]
(&)
g 1.5+ .g 1.5
K k|
[} [}
« 1.0 "4 1.0-
0.5 T T T T 1 0.5 T T T T 1
-6 -4 -2 0 2 4 -6 -4 -2 0 2 4
log[GC376], uM log[Compound 4], uM

pg. 2



16
17
18
19

20

Supplementary Fig. 3. Live virus testing of 11a. Live virus testing of 11a against SARS-CoV-2. ECso

values are displayed as best-fit value alongside 95% confidence interval. The live virus assay makes use of

viral cytopathic effect and was conducted with two biological replicates, each with three technical replicates

and the ECso value was derived from all replicates.
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Supplementary Fig. 4. Compounds with activity against the SARS-CoV-2 3CLpro in vitro that are not
efficacious against the SARS-CoV-2 live virus do not show activity in the transfection-based assay.

a. DMSO was tested at concentrations up to 1%, the maximal concentration used to deliver compounds in

this study, and does not show toxicity to HEK293T cells or protease inhibitory activity against the 3CLpro. b-

e. Other compounds with reported activity against purified SARS-CoV-2 3CLpro but not against live virus. f.

Ebselen, a compound with efficacy against the SARS-CoV-2 live virus does not rescue 3CLpro induced

cytotoxicity within the transfection-based assay. ECso values are displayed as best-fit value alongside 95%

confidence interval. CCso values are displayed as best-fit value. Data are shown as mean + s.d. for three or

four technical replicates.
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Supplementary Fig. 5. A number of other 3CLpro enzymes from different coronavirus species also
show activity-dependent cytotoxicity. a. A phylogenetic tree of the first six coronaviruses tested in this
study, generated using NCBI Virus with the sequences of the ORF1ab polyprotein. The genera of each virus
are shown along with the amino acid sequence similarity to the SARS-CoV-2 3CLpro calculated using the
default settings on the Protein BLAST tool from NCBI. b. Quantification of cytotoxicity upon expression of
active or inactivated 3CLpro enzymes from SARS-CoV, MERS-CoV, Bat-CoV-HKU9, HCoV-NL63, and IBV
in 293T cells. c. Western blot detection of HA tagged 3CL proteases. Data are shown as mean % s.d. for four

technical replicates.
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Supplementary Fig. 6. Variable size, shape, and amino acid composition of 3CL protease S2 pockets.
a. Protein multiple sequence alignments of coronavirus 3CLpros. The sequence alignment was based on
chain A of 3CL crystal structures using SARS-CoV-2 as reference. The sequences corresponding to the
structural differences near the S2 pocket in the active site were colored. **’ Indicates the varied amino acids
which possibly affect the binding of ligands. b. Sequence overlay highlighting structural variability of the S2
pocket shown in a red box. Individual structures of 3CLpros demonstrating variable amino acids that can
impact compound biding. The S2 pocket of SARS-CoV-2 3CLpro and SARS-CoV 3CLpro are comprised of
relatively nonpolar and flexible amino acids. IBV 3CLpro contains an S2 pocket that is smaller in size and is
accompanied by a positively charged lysine residue, which may negatively impact the binding of the larger
hydrophobic P2 substituents. Additionally, Lys45 of IBV 3CLpro forms a salt bridge with Glu187 in the
inhibitor bound crystal structure. The charge interaction may render the S2 pocket of IBV 3CLpro more rigid
than SARS-CoV or SARS-CoV-2. MERS-CoV 3CLpro and HCoV-NL63 3CLpro appear to have smaller S2
pockets, which unlike SARS-CoV-2 3CLpro and SARS-CoV 3CLpro, is supported by a rigid proline residue
(in place of threonine). Structures were obtained from the Protein Data Bank: SARS-CoV-2 (PDB: 6LZE),
SARS-CoV (PDB: 2HOB), MERS-CoV (PDB: 5WKJ), HCoV-NL63 (PDB: 5GWY), and IBV (PDB: 2Q6F).
The sequence for Bat-CoV-HKU9 was obtained from POC6WS5 (R1AB_BCHKQ9) in UniProt.

pg. 6



a

SARS-CoV-2 .
SARS-CoV
MERS-CoV -

Bat-CoV-HKU9 :
HCoV-NL63 =
IBV

SARS-CoV-2 :o0
SARS-CoV
MERS-CoV ***

Bat-CoV-HKU9***
HCoV-NL63 *°
1BV

SARS-CoV-2 :o:
SARS-CoV 2o«
MERS-CoV

Bat-CoV-HKU9:¢:2
HCoV-NL63 z0:

IBV 202
b

98

57

20 25 30 o 55 &0 s 70 75 80

85

20

NPNYEDLLIRKSNHNFLVQ~AGNVQLRVIGHSMQNCVLKLKVDTANPKTP

55 &0 s 70 75 80 85 20 o5
v ~SGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDTV C-VICTA-HLNPNYEDLLI RKSNHSFLVQ~AGNVQLRVIGHSMONCLLRLKVDTSNPKTP
o 55 &0 s 70 80 85 °0

3460 3465 3470 3475 3430 3485

20
ERCVVR'
15 20
KKLVSPSSAVEKCT

s 10 25 30 38 | a0 ss
LKKMAQPSG YGSTVLNGVWLGDTVICBREVIAPSTT
s 10 25 30 35 | a0 15

YRGNNLNGLWLGDS I Y]

170 175 180 L
KYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDXD~CVSFCYMHHMELPTGVHAGTDLEGNFYGPF

KYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNHTIKGSFLNGSCGSVGFNIDYD CVSFCYMHHMELPTGVHAGTDLEGKFYGPF
160 165 170 175 180 185

3495

[FDPNYDALLISMTNHSFSVQ~KHIANLRVVGHAMQGTLLKLTVDVANPSTP
3490
BNPDYPRLSMRAANYDFHVS~QNGHNIRVIGHTMEGSLLKLTVDVNNPKTP

3500

o B &0 s 70 75 50 25 90 95
[L~IDYDHAYSTMRLHNFSVS~HNGVFLGVVGVTMHGSVLRIKVSQSNVHTP
50 55 &0 s 70 75 80 85 90 95

5 GDQWGDVLNLANNHEFEVVTQNGVTLNVVSRRLKGAVLILQTAVANAETP

195 200

IQTADARGTDTTITVN
1. 195 200

oAl
Lso

RAAGTDTTITLN
95

200
RVQLTDRYCSVN

AYTFTTVKPGAAFSVLACYNGRPTGTFTVVMRPNYTIKGSFLCGSCGSVGYTKBGS~VINFC MHQMEL FDGTMYGAF

3515 3520 3525 3530 3535 3540 3545 3550 3555 3560 3565 3570 3575 3580 3585 3590
FL

KQVH]
ksos

600 3605

35.
AYSFIRVSTGQAMSLLACYDGLPTGVYTCT CGSPGFVMNGK~EVQFCYLHQLEL

100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 18

KHVFKTLKPGDSFNILACYEGIASGVFGVNLRTNFTIKGSFINGACGSPGYNVRNDGTVEFCYLHQIELGSGAHVGSDFTGSVYGNFIBorsTy

100 105 110 115 120 125 130 135 140 145 15| 155 160 165 170 175 180
KYKFVKANCGDSFTIACSYGGTVIGLYPVTMRSNGTIRASFLAGACGSVGEFNIEKG~VVNFFYMHHLELPNALHTGTDLMGEFYGGY'

205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 29

FYGPFH

KO
1

PLAAPDCTITVN
195 200
PVESANLMLSDN

Les
BEE VA

o 295

%0 185
JORVPPDNLVTNN

300

VLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELL

205 210 215 220 225 230 235 240 245 250 255 260 265 270 275

ILGSALLEDEFTPED

RQCSGV~~~

VLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCAALKELL

225 230 235 240 245 250 255 260 265 270 275 280

VVAWLYAAILNGCAWFVKPNRTSVVSFNEWALANQFTEFVG~~TQSVDMLAVKTGVAIEQLLYAIQQLYT GFQGKQILGSTMLEDEFTPEDVNMQIMGV~~~
3705
VLAWLYAAVLSGENWFLTKSSISPAEFNNCAVKYMCQSVTSESLQVLQPLAAKTGISVERMLSALKVLLSAGFCGRTIHGSCSLEDEHTPYDIGRQMLGVKLQ

3615 3620 3625 3630 3635 3640 3645 3650 3655 3660 3665 3670 3675 3630 3685 3690 3695

215 220
VVAFLYAALLNGCRWWL

225 230 235
TRVNVDGFNEWAMA]
0 235 240

260 265

250 265

IVAWLYAAIISVPKWLES TTVsIEDYNRWAsDNGFTPF5T~~STAITKLSAITGVDVCKLLRTIMVKSA QWGSDPILGQYNFEDELTPESVFNQV~~~»»»

' Il SARS-CoV-2

SARS-CoV
B MERS-CoV
I HCoV-NL63
: IBV

3700

2
nuuLASIQHLHE GFGGKNILGYSSLCDEFTLAEVVKQMYGV~~~

300
RQCSGVTFQ
3710

295

3507
98
97

203
203
206
3611
203
201

303
306
303
3714
300
301



58
59
60
61
62
63
64

65
66

67

Supplementary Fig. 7. Optimization of screening parameters and resulting Z-factors between
positive and negative control wells. Z-factor, a measure of assay quality was determined for two positive
control compounds, GC376 at 50 yM and compound 4 at 20 yuM, at different time points to identify optimal
screening conditions for compounds against the SARS-CoV-2-3CLpro. The DMSO condition was conducted
with 21 technical replicates randomly positioned across a 96-well plate while positive control compounds
were tested at three or five technical replicates. FC = Fold Change. Data are shown as mean % s.d. for

specified technical replicates.
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Supplementary Fig. 8. GC373 demonstrates activity against the SARS-CoV-2 3CLpro and against the

SARS-CoV-2 live virus. a. Dose-response profiling and cytotoxicity determination using the transfection-
based assay of GC373 against the SARS-CoV-2 3CLpro. b. Live virus testing of GC373 against SARS-CoV-

2. ECso values are displayed as best-fit value alongside 95% confidence interval. The live virus assay was

conducted with two biological replicates, each with three technical replicates and the ECso value was derived

from all replicates. CCso values are displayed as best-fit value. Data are shown as mean + s.d. for three or

four technical replicates.
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Supplementary Fig. 9. The activity of GRL-0496 and GC373 show variable efficacy and potency

against the coronavirus 3CL proteases from SARS-CoV, MERS-CoV, Bat-CoV-HKU9, HCoV-NL63,

and IBV. ECso values are displayed as best-fit value alongside 95% confidence interval. CCso values are

displayed as best-fit value. Data are shown as mean * s.d. for four technical replicates.
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Supplementary Fig. 10. Expression of multiple other coronavirus 3CLpros results in protease-
mediated cytotoxicity. Quantification of cytotoxicity upon expression of active or inactivated 3CLpro
enzymes from FIPV, HCoV-229E, PEDV, Bat-CoV-HKU4, Bat-SL-CoVZC45, Civet-Cov010, HCoV-HKU1,
HCoV-0C43, and Beluga-CoV in 293T cells. Data are shown as mean = s.d. for eight technical replicates.
The genus from which each protease is derived is listed above the bar graphs.
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Supplementary Fig. 11. Expression of 3C proteases and papain-like proteases within cells causes
cytotoxicity that can be rescued by known inhibitors. a. Dose-response profiling of Rupintrivir against
HRV-B14 3C protease using the transfection-based assay. b. Dose-response profiling of GRL-0617 against
SARS-CoV PLP using the transfection-based assay. ECso values are displayed as best-fit value alongside

95% confidence interval. Data are shown as mean = s.d. for three or four technical replicates.
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Supplementary Table 1. Selectivity Index (Sl) for compounds tested with the transfection-based

assay in this study.

Protease Drug ECso (UM) CCso (UM) S| (CCs0/EC50)
GC376 3.30 >100 >30.3
compound 4 0.98 81 82.7
11a 6.89 48 7.0
SARS-CoV-2 3CLpro GRL-0496 5.05 81 16.0
GC373 2.80 >50 >17.9
SL-4-241 7.15 >100 >14.0
GC376 5.83 >100 >17.2
compound 4 3.17 81 25.6
SARS-CoV 3CLpro 11a 5.38 48 8.9
GRL-0496 7.84 81 10.3
GC373 3.63 >50 >13.8
GC376 7.44 >100 >13.4
MERS-CoV 3CLpro compound 4 1.40 81 57.9
GC373 4.00 >50 >12.5
GC376 11.07 >100 >9.0
Bat-CoV-HKUS 3CLpro compound 4 411 81 19.7
HCoV-NL63 3CLpro compound 4 4.92 81 16.5
GC376 0.58 >100 >172.0
IBV 3CLpro compound 4 0.058 81 1396.5
GC373 0.30 >50 >166.6
GC376 2.08 >100 >48.1
Bat-SL-CoVZC45 3CLpro compound 4 2.53 81 32.0
GC376 3.33 >100 >30.0
Bat-CoV-HKU4 3CLpro compound 4 3.24 81 25.0
HCoV-OC43 3CLpro GC376 7.13 >100 >14.0
GC376 6.92 >100 >14.5
HCoV-HKUT 3CLpro compound 4 2.64 81 30.7
HCoV-229E 3CLpro GC376 7.51 >100 >13.3
GC376 4.72 >100 >21.2
Beluga-CoV 3CLpro compound 4 2.51 81 32.3
GC376 5.27 >100 >19.0
FIPV'3CLpro compound 4 4.19 81 19.3
GC376 8.88 >100 >11.3
PEDV 3CLpro compound 4 1.61 81 50.2
. GC376 6.27 >100 >15.9
Civet-CoV010 3CLpro compound 4 3.69 81 21.0
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Supplementary Table 2. Compounds screened for activity against the SARS-CoV-2 3CLpro.

Absorbance | Well | Drug Plate Model z-score
0.07156 | A02 | Omarigliptin Plate1 | SARS-CoV-2 3CLpro 0.07462451
0.03996 | A0O3 | Apoptosis Activator 2 Plate1 | SARS-CoV-2 3CLpro -3.56532747
0.06801 | AO4 | Picolamine Plate1 | SARS-CoV-2 3CLpro -0.3329401
0.07551 | AO5 | Muscone Plate1 | SARS-CoV-2 3CLpro 0.52811191
0.08101 | A0O6 | 2-Aminoethanethiol Plate1 | SARS-CoV-2 3CLpro 1.15955007
0.07101 | AO7 | Dexibuprofen Plate1 | SARS-CoV-2 3CLpro 0.01148069
0.07496 | A0O8 | Glucosamine Plate1 | SARS-CoV-2 3CLpro 0.4649681
0.07141 | A09 | Gabexate mesylate Plate1 | SARS-CoV-2 3CLpro 0.05740347
0.09891 | A10 | Zalcitabine Plate1 | SARS-CoV-2 3CLpro 3.21459426
0.09016 | A11 | Amiloride hydrochloride | Plate1 | SARS-CoV-2 3CLpro 2.21003355
0.06776 | BO2 | Saxagliptin hydrate Plate1 | SARS-CoV-2 3CLpro -0.3616419
0.07901 | BO3 | Linagliptin Plate1 | SARS-CoV-2 3CLpro 0.9299362
0.07831 | BO4 | Sitagliptin Plate1 | SARS-CoV-2 3CLpro 0.84957134
0.08006 | BO5 | Hexylresorcinol Plate1 | SARS-CoV-2 3CLpro 1.05048348
0.06906 | BO6 | Arbutin Plate1 | SARS-CoV-2 3CLpro -0.2123928
0.03171 | BO7 | Diminazene Aceturate Plate1 | SARS-CoV-2 3CLpro -4.500432

3-Pyridylacetic acid
0.06266 | BO8 | hydrochloride Plate1 | SARS-CoV-2 3CLpro -0.9471572
0.05386 | B09 | Racecadotril Plate1 | SARS-CoV-2 3CLpro -1.9574583
0.06456 | B10 | Mizoribine Plate1 | SARS-CoV-2 3CLpro -0.7290241
0.08056 | B11 Sodium etidronate Plate1 | SARS-CoV-2 3CLpro 1.10788695
0.07191 | C02 | MAC-5576 Plate1 | SARS-CoV-2 3CLpro 0.11480694
0.07666 | C0O3 | DMSO Plate1 | SARS-CoV-2 3CLpro 0.66013989
0.07206 | C04 | DMSO Plate1 | SARS-CoV-2 3CLpro 0.13202798
0.07451 | CO5 | DMSO Plate1 | SARS-CoV-2 3CLpro 0.41330498
0.07591 | C06 | BTB07404 Plate1 | SARS-CoV-2 3CLpro 0.57403469
0.06836 | C07 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.2927577
0.06826 | C08 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.3042384
0.07401 | C09 | Myrecetin Plate1 | SARS-CoV-2 3CLpro 0.35590151
0.06881 | C10 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.2410946
0.08486 | C11 | Tipranivir Plate1 | SARS-CoV-2 3CLpro 1.60155678
0.06106 | D02 | DMSO Plate1 | SARS-CoV-2 3CLpro -1.1308483
0.06566 | D03 | BTB07408 Plate1 | SARS-CoV-2 3CLpro -0.6027364
0.36221 | D04 | GC376 Plate1 | SARS-CoV-2 3CLpro 33.443261
0.06851 | D05 | MAC-8120 Plate1 | SARS-CoV-2 3CLpro -0.2755367
0.06866 | D06 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.2583156
0.07186 | D07 | MWP00332 Plate1 | SARS-CoV-2 3CLpro 0.10906659
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0.07301 | D08 | DMSO Plate1 | SARS-CoV-2 3CLpro 0.24109457
0.07556 | D09 | DMSO Plate1 | SARS-CoV-2 3CLpro 0.53385226
0.07011 | D10 | Rupintrivir Plate1 | SARS-CoV-2 3CLpro -0.0918456
0.06876 | D11 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.2468349
0.06221 | E02 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.9988204
0.06836 | EO3 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.2927577
0.06486 | E04 | BTB07417 Plate1 | SARS-CoV-2 3CLpro -0.694582
0.07096 | EO5 | DMSO Plate1 | SARS-CoV-2 3CLpro 0.00574035
0.06971 | EO6 | AZVIII-49F Plate1 | SARS-CoV-2 3CLpro -0.1377683
0.06231 | EO7 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.9873397
0.07276 | EO8 | MWP00508 Plate1 | SARS-CoV-2 3CLpro 0.21239284
0.06846 | EO9 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.281277
0.06741 | E10 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.4018243
0.07371 | E11 | MWPO00333 Plate1 | SARS-CoV-2 3CLpro 0.32145943
0.04971 | FO2 | Grazoprevir Plate1 | SARS-CoV-2 3CLpro -2.4339071
0.06991 | FO3 | AZVIII-57D Plate1 | SARS-CoV-2 3CLpro -0.1148069
0.06831 | F0O4 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.298498
0.06911 | FO5 | BTB07407 Plate1 | SARS-CoV-2 3CLpro -0.2066525
0.07516 | FO6 | DMSO Plate1 | SARS-CoV-2 3CLpro 0.48792949
0.47481 | FO7 | CMPD18-20 Plate1 | SARS-CoV-2 3CLpro 46.3705222
0.07086 | FO8 | DMSO Plate1 | SARS-CoV-2 3CLpro -0.0057403
0.18266 | FO9 | GRL-0496 Plate1 | SARS-CoV-2 3CLpro 12.8296753
0.05571 | F10 | Saquinavir Plate1 | SARS-CoV-2 3CLpro -1.7450655
0.06161 | F11 DMSO Plate1 | SARS-CoV-2 3CLpro -1.0677045
0.04941 | GO2 | Monobenzone Plate1 | SARS-CoV-2 3CLpro -2.4683492
0.08226 | GO3 | Limonin Plate1 | SARS-CoV-2 3CLpro 1.30305874
0.02596 | G04 | Betulinic acid Plate1 | SARS-CoV-2 3CLpro -5.1605719
0.07796 | GO5 | PMSF Plate1 | SARS-CoV-2 3CLpro 0.80938891
0.08286 | GO6 | Fenofibric acid Plate1 | SARS-CoV-2 3CLpro 1.37194291
0.07241 | GO7 | Ramelteon Plate1 | SARS-CoV-2 3CLpro 0.17221041
0.05871 | GO8 | Ritonavir Plate1 | SARS-CoV-2 3CLpro -1.4006446
0.08216 | GO9 | Alogliptin Benzoate Plate1 | SARS-CoV-2 3CLpro 1.29157805
0.00986 | G10 | Bortezomib Plate1 | SARS-CoV-2 3CLpro -7.0089636
0.08641 | G11 | Acetohydroxamic acid Plate1 | SARS-CoV-2 3CLpro 1.77950754
0.07081 | HO2 | Nevirapine Plate1 | SARS-CoV-2 3CLpro -0.0114807
0.05576 | HO3 | Lopinavir Plate1 | SARS-CoV-2 3CLpro -1.7393251
0.07581 | HO4 | Penciclovir Plate1 | SARS-CoV-2 3CLpro 0.562554
0.01181 | HO5 | AOB2796 Plate1 | SARS-CoV-2 3CLpro -6.78509
0.08421 | HO6 | Maribavir Plate1 | SARS-CoV-2 3CLpro 1.52693227
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0.08156 | HO7 | Trelagliptin succinate Plate1 | SARS-CoV-2 3CLpro 1.22269389

0.01741 | HO8 | MLN9708 Plate1 | SARS-CoV-2 3CLpro -6.1421712

0.07691 | HO9 | SC514 Plate1 | SARS-CoV-2 3CLpro 0.68884163

0.01011 | H10 | Ixazomib Plate1 | SARS-CoV-2 3CLpro -6.9802618

0.08826 | H11 | Raltegravir potassium Plate1 | SARS-CoV-2 3CLpro 1.99190037
0.082225 | A02 | PSI6206 Plate2 | SARS-CoV-2 3CLpro 0.48063475
0.069275 | A03 | Cilastatin Plate2 | SARS-CoV-2 3CLpro -0.3492612
0.068975 | A04 | Taxifolin Plate2 | SARS-CoV-2 3CLpro -0.3684866
0.084325 | AO5 | Nafamostat mesylate Plate2 | SARS-CoV-2 3CLpro 0.61521247

Daclatasvir

0.047775 | A06 | dihydrochloride Plate2 | SARS-CoV-2 3CLpro -1.7270809
0.094525 | A07 | DarunavirfEthanolate Plate2 | SARS-CoV-2 3CLpro 1.26887573
0.106675 | A0O8 | llomastat Plate2 | SARS-CoV-2 3CLpro 2.04750402
0.049625 | A0O9 | Elvitegravir Plate2 | SARS-CoV-2 3CLpro -1.6085243
0.076575 | A10 | Dolutegravir sodium Plate2 | SARS-CoV-2 3CLpro 0.11855657
0.108725 | A11 | Astragaloside IV Plate2 | SARS-CoV-2 3CLpro 2.17887751
0.064175 | BO2 | Arctigenin Plate2 | SARS-CoV-2 3CLpro -0.6760929
0.086575 | BO3 | Stigmasterol Plate2 | SARS-CoV-2 3CLpro 0.7594029
0.054075 | B0O4 | Nobiletin Plate2 | SARS-CoV-2 3CLpro -1.3233477
0.005175 | BO5 | Celastrol Plate2 | SARS-CoV-2 3CLpro -4.4570862
0.093275 | BO6 | Glucosamine sulfate Plate2 | SARS-CoV-2 3CLpro 1.18876994
0.068025 | BO7 | Picroside | Plate2 | SARS-CoV-2 3CLpro -0.429367
0.078775 | B08 | Alvelestat Plate2 | SARS-CoV-2 3CLpro 0.25954276
0.079225 | B09 | N-Ethylmaleimide Plate2 | SARS-CoV-2 3CLpro 0.28838085
0.068525 | B10 | DAPT Plate2 | SARS-CoV-2 3CLpro -0.3973247
0.103975 | B11 | Trelagliptin Plate2 | SARS-CoV-2 3CLpro 1.87447551
0.085725 | C02 | Fosamprenavir Plate2 | SARS-CoV-2 3CLpro 0.70493096
0.057525 | C03 | DMSO Plate2 | SARS-CoV-2 3CLpro -1.1022557
0.056875 | C04 | DMSO Plate2 | SARS-CoV-2 3CLpro -1.1439107
0.060275 | C05 | Indinavir Plate2 | SARS-CoV-2 3CLpro -0.9260229
0.081325 | C06 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.42295858
0.085675 | C07 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.70172673
0.726225 | C08 | CMPD18-20 Plate2 | SARS-CoV-2 3CLpro 41.7511382
0.067575 | C09 | DMSO Plate2 | SARS-CoV-2 3CLpro -0.4582051
0.117025 | C10 | SPB08384 Plate2 | SARS-CoV-2 3CLpro 2.71077996
0.123825 | C11 | DMSO Plate2 | SARS-CoV-2 3CLpro 3.14655547
0.085025 | D02 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.66007172
0.486725 | D03 | CMPD18-10 Plate2 | SARS-CoV-2 3CLpro 26.40286868
0.074775 | D04 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.00320423

pg. 16



0.075325 | D05 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.03845078
0.088475 | D06 | Apigenin Plate2 | SARS-CoV-2 3CLpro 0.8811637
0.080225 | D07 | AZVIII-57G Plate2 | SARS-CoV-2 3CLpro 0.35246548
0.060775 | D08 | DMSO Plate2 | SARS-CoV-2 3CLpro -0.8939806
0.066125 | D09 | SPB06613 Plate2 | SARS-CoV-2 3CLpro -0.5511278
0.074225 | D10 | DMSO Plate2 | SARS-CoV-2 3CLpro -0.0320423
0.113225 | D11 | SPB06636 Plate2 | SARS-CoV-2 3CLpro 2.46725836
0.071675 | E02 | AZVIII-38 Plate2 | SARS-CoV-2 3CLpro -0.1954581
0.083175 | EO3 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.54151515
0.073475 | E04 | AZVIII-49C Plate2 | SARS-CoV-2 3CLpro -0.0801058
0.085225 | EO5 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.67288864
0.070925 | E06 | Quercetin Plate2 | SARS-CoV-2 3CLpro -0.2435216
0.078575 | EO7 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.24672584
0.073625 | E0O8 | SPB06591 Plate2 | SARS-CoV-2 3CLpro -0.0704931
0.076475 | E09 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.11214811
0.077875 | E10 | SPB06593 Plate2 | SARS-CoV-2 3CLpro 0.20186659
0.117725 | E11 | DMSO Plate2 | SARS-CoV-2 3CLpro 2.75563921
0.074675 | F0O2 | DMSO Plate2 | SARS-CoV-2 3CLpro -0.0032042
0.060375 | FO3 | DMSO Plate2 | SARS-CoV-2 3CLpro -0.9196145
0.077325 | FO4 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.16662005
0.078525 | FO5 | Famotidine Plate2 | SARS-CoV-2 3CLpro 0.2435216
0.071325 | FO6 | DMSO Plate2 | SARS-CoV-2 3CLpro -0.2178878
0.412325 | FO7 | GC376 Plate2 | SARS-CoV-2 3CLpro 21.634972
0.070025 | FO8 | DMSO Plate2 | SARS-CoV-2 3CLpro -0.3011978
0.068675 | F0O9 | DMSO Plate2 | SARS-CoV-2 3CLpro -0.387712
0.076275 | F10 | DMSO Plate2 | SARS-CoV-2 3CLpro 0.09933118
0.096375 | F11 DMSO Plate2 | SARS-CoV-2 3CLpro 1.3874323
0.071175 | GO2 | Z-VAD(OMe)-FMK Plate2 | SARS-CoV-2 3CLpro -0.2275004
0.076225 | GO3 | Abietic Acid Plate2 | SARS-CoV-2 3CLpro 0.09612695
0.061225 | G04 | Atazanavir sulfate Plate2 | SARS-CoV-2 3CLpro -0.8651425
0.089475 | GO5 | Abacavir Plate2 | SARS-CoV-2 3CLpro 0.94524833
0.056675 | GO6 | Balicatib Plate2 | SARS-CoV-2 3CLpro -1.1567276
0.011625 | GO7 | Carfilzomib Plate2 | SARS-CoV-2 3CLpro -4.0437403
0.054975 | GO8 | Atazanavir Plate2 | SARS-CoV-2 3CLpro -1.2656715
0.068275 | GO9 | Vildagliptin Plate2 | SARS-CoV-2 3CLpro -0.4133459
0.025775 | G10 | Dapivirine Plate2 | SARS-CoV-2 3CLpro -3.1369428
0.072375 | G11 | SB-3CT Plate2 | SARS-CoV-2 3CLpro -0.1505989
0.060825 | HO2 | PD 151746 Plate2 | SARS-CoV-2 3CLpro -0.8907764
0.018775 | HO3 | PACH1 Plate2 | SARS-CoV-2 3CLpro -3.5855352
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0.073725 | HO4 | Camostat mesilate Plate2 | SARS-CoV-2 3CLpro -0.0640846
0.073525 | HO5 | Efavirenz Plate2 | SARS-CoV-2 3CLpro -0.0769016
Des(benzylpyridyl)
0.088325 | HO6 | Atazanavir Plate2 | SARS-CoV-2 3CLpro 0.87155101
0.073375 | HO7 | LY2811376 Plate2 | SARS-CoV-2 3CLpro -0.0865143
0.013175 | HO8 | FLIO6 Plate2 | SARS-CoV-2 3CLpro -3.9444091
0.056425 | HO9 | SRPIN340 Plate2 | SARS-CoV-2 3CLpro -1.1727488
0.096125 | H10 | NSC 405020 Plate2 | SARS-CoV-2 3CLpro 1.37141114
0.088525 | H11 | Leupeptin Hemisulfate | Plate2 | SARS-CoV-2 3CLpro 0.88436793
0.01024 | A02 | Epoxomicin Plate3 | SARS-CoV-2 3CLpro -4.8596643
0.02879 | A03 | MG101 Plate3 | SARS-CoV-2 3CLpro -3.6239306
0.06649 | A0O4 | lavendustin C Plate3 | SARS-CoV-2 3CLpro -1.1124934
0.08099 | AO5 | BMS707035 Plate3 | SARS-CoV-2 3CLpro -0.146556
0.05509 | AO6 | Asunaprevir Plate3 | SARS-CoV-2 3CLpro -1.87192
0.07839 | AO7 | Loxistatin Acid Plate3 | SARS-CoV-2 3CLpro -0.3197586
0.00484 | AO8 | GK921 Plate3 | SARS-CoV-2 3CLpro -5.2193927
0.06729 | AO9 | L-685,458 Plate3 | SARS-CoV-2 3CLpro -1.0592003
Tenofovir Disoproxil
0.07469 | A10 | Fumarate Plate3 | SARS-CoV-2 3CLpro -0.5662392
0.02539 | A11 | GSK690693 Plate3 | SARS-CoV-2 3CLpro -3.8504263
0.03379 | BO2 | Ledipasvir Plate3 | SARS-CoV-2 3CLpro -3.2908487
0.01554 | BO3 | ONX0914 Plate3 | SARS-CoV-2 3CLpro -4.5065975
0.06614 | BO4 | PI11840 Plate3 | SARS-CoV-2 3CLpro -1.1358091
(+)-Isocorydine
0.08239 | BO5 | hydrochloride Plate3 | SARS-CoV-2 3CLpro -0.0532931
UAMC 00039
0.09179 | BO6 | dihydrochloride Plate3 | SARS-CoV-2 3CLpro 0.57290079
0.01119 | BO7 | PE859 Plate3 | SARS-CoV-2 3CLpro -4.7963787
0.08269 | BO8 | RO4929097 Plate3 | SARS-CoV-2 3CLpro -0.0333082
0.09519 | B0O9 | Emricasan Plate3 | SARS-CoV-2 3CLpro 0.79939646
0.07204 | B10 | CGS 27023A Plate3 | SARS-CoV-2 3CLpro -0.7427725
0.08719 | B11 | Talabostat mesylate Plate3 | SARS-CoV-2 3CLpro 0.26646549
0.09014 | C02 | AZVIII-33B Plate3 | SARS-CoV-2 3CLpro 0.46298378
0.07829 | C03 | DMSO Plate3 | SARS-CoV-2 3CLpro -0.3264202
0.07454 | C04 | MDL28170 Plate3 | SARS-CoV-2 3CLpro -0.5762316
0.08274 | CO5 | DMSO Plate3 | SARS-CoV-2 3CLpro -0.0299774
0.08389 | C06 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.04663146
0.09039 | CO7 | AZVIII-44H Plate3 | SARS-CoV-2 3CLpro 0.47963787
0.08804 | C08 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.3230894
0.08794 | C09 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.31642776
0.08059 | C10 | DMSO Plate3 | SARS-CoV-2 3CLpro -0.1732026
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0.07924 | C11 | DMSO Plate3 | SARS-CoV-2 3CLpro -0.2631347
0.08329 | D02 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.00666164
0.07209 | D03 | Bicailein Plate3 | SARS-CoV-2 3CLpro -0.7394417
0.50684 | D04 | CMPD18-20 Plate3 | SARS-CoV-2 3CLpro 28.2220257
0.23874 | D05 | GC373 Plate3 | SARS-CoV-2 3CLpro 10.3621766
0.07824 | D06 | DMSO Plate3 | SARS-CoV-2 3CLpro -0.329751
0.08409 | D07 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.05995473
0.10644 | D08 | AZVIII-41A Plate3 | SARS-CoV-2 3CLpro 1.54883063
0.44099 | D09 | GC376 Plate3 | SARS-CoV-2 3CLpro 23.8353377
0.09614 | D10 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.86268201
0.04954 | D11 | MWP00709 Plate3 | SARS-CoV-2 3CLpro -2.2416409
0.02289 | EO2 | NT 1-32 Plate3 | SARS-CoV-2 3CLpro -4.0169672
0.09329 | EO3 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.67282535
0.08949 | EO4 | GRL0O617 Plate3 | SARS-CoV-2 3CLpro 0.41968314
0.09009 | EO5 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.45965296
0.13364 | EO6 | AZVIII-34D Plate3 | SARS-CoV-2 3CLpro 3.36079593
0.07969 | EO7 | DMSO Plate3 | SARS-CoV-2 3CLpro -0.2331573
0.08989 | EO8 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.44632969
0.09419 | EO9 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.73278008
0.10229 | E10 | AZVIII-30 Plate3 | SARS-CoV-2 3CLpro 1.27237269
0.08209 | E11 | DMSO Plate3 | SARS-CoV-2 3CLpro -0.073278
0.08309 | FO2 | DMSO Plate3 | SARS-CoV-2 3CLpro -0.0066616
0.08234 | FO3 | AZVIII-37A Plate3 | SARS-CoV-2 3CLpro -0.0566239
0.09354 | FO4 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.68947944
0.07304 | FO5 | Betrixaban Plate3 | SARS-CoV-2 3CLpro -0.6761562
0.08944 | FO6 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.41635232
0.08344 | FO7 | AZVIII-43A Plate3 | SARS-CoV-2 3CLpro 0.01665409
0.00659 | FO8 | MAC22272 Plate3 | SARS-CoV-2 3CLpro -5.102814
0.10049 | FO9 | Amentoflavone Plate3 | SARS-CoV-2 3CLpro 1.15246322
0.09359 | F10 | DMSO Plate3 | SARS-CoV-2 3CLpro 0.69281026
0.09164 | F11 DMSO Plate3 | SARS-CoV-2 3CLpro 0.56290834
0.02859 | G02 | Ledipasvir acetone Plate3 | SARS-CoV-2 3CLpro -3.6372539
0.08679 | GO3 | Batimastat Plate3 | SARS-CoV-2 3CLpro 0.23981894
0.03034 | G04 | TOFA Plate3 | SARS-CoV-2 3CLpro -3.5206752
0.03934 | GO5 | HZ1157 Plate3 | SARS-CoV-2 3CLpro -2.9211279
0.09814 | GO6 | Abacavir sulfate Plate3 | SARS-CoV-2 3CLpro 0.99591475
0.09834 | GO7 | Sivelestat Plate3 | SARS-CoV-2 3CLpro 1.00923803
0.05434 | GO8 | Dasabuvir Plate3 | SARS-CoV-2 3CLpro -1.9218823
0.07869 | GO9 | Calycosin Plate3 | SARS-CoV-2 3CLpro -0.2997737
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4-

0.09329 | G10 | Methoxysalicylaldehyde | Plate3 | SARS-CoV-2 3CLpro 0.67282535
0.09294 | G11 | Sebacic acid Plate3 | SARS-CoV-2 3CLpro 0.64950962
0.07394 | HO2 | Deoxyarbutin Plate3 | SARS-CoV-2 3CLpro -0.6162014
2-5-
0.10384 | HO3 di:ydroxyacetophenone Plate3 | SARS-CoV-2 3CLpro 1.37562807
0.09194 | HO4 | Oxyresveratrol Plate3 | SARS-CoV-2 3CLpro 0.58289325
0.09649 | HO5 | Aloxistatin Plate3 | SARS-CoV-2 3CLpro 0.88599774
0.11434 | HO6 | Fostemsavir Plate3 | SARS-CoV-2 3CLpro 2.07509997
0.07149 | HO7 | Tasisulam Plate3 | SARS-CoV-2 3CLpro -0.7794115
0.09304 | HO8 | Semagacestat Plate3 | SARS-CoV-2 3CLpro 0.65617126
0.07974 | HO9 | Triciribine Plate3 | SARS-CoV-2 3CLpro -0.2298265
0.09534 | H10 | IMR-1A Plate3 | SARS-CoV-2 3CLpro 0.80938891
0.09124 | H11 | IMR1 Plate3 | SARS-CoV-2 3CLpro 0.53626179
0.12075 | A02 | Z-IETD-FMK Plate4 | SARS-CoV-2 3CLpro 3.10166071
0.1 ] A03 | VR23 Plate4 | SARS-CoV-2 3CLpro 1.72277566
0.08645 | AO4 | Amprenavir Plate4 | SARS-CoV-2 3CLpro 0.82234711
0.10545 | A0O5 | AA26-9 Plate4 | SARS-CoV-2 3CLpro 2.08494065
0.04395 | A06 | Dolutegravir Plate4 | SARS-CoV-2 3CLpro -2.0018753
0.0624 | A07 | Lomibuvir Plate4 | SARS-CoV-2 3CLpro -0.7758305
0.05675 | AO8 | Ginsenoside Rh2 Plate4 | SARS-CoV-2 3CLpro -1.151286
0.08095 | A09 | UK371804 Plate4 | SARS-CoV-2 3CLpro 0.45685951
0.02685 | A10 | CA-074 methyl ester Plate4 | SARS-CoV-2 3CLpro -3.1382095
0.0603 | A11 | ML281 Plate4 | SARS-CoV-2 3CLpro -0.9153803
0.1165 | B02 | CP 640186 Plate4 | SARS-CoV-2 3CLpro 2.81923847
0.10795 | BO3 | Hydroumbellic acid Plate4 | SARS-CoV-2 3CLpro 2.25107138
0.084 | B04 | Ethyl gallate Plate4 | SARS-CoV-2 3CLpro 0.65953899
0.0811 | BO5 | Senegenin Plate4 | SARS-CoV-2 3CLpro 0.46682735
0.0767 | B06 | lithospermic acid Plate4 | SARS-CoV-2 3CLpro 0.17443727
0.0637 | BO7 | Dibenzazepine Plate4 | SARS-CoV-2 3CLpro -0.6894425
0.0658 | B0O8 | LY411575 Plate4 | SARS-CoV-2 3CLpro -0.5498927
0.0668 | B09 | Paritaprevir Plate4 | SARS-CoV-2 3CLpro -0.4834404
0.06765 | B10 | Sofosbuvir Plate4 | SARS-CoV-2 3CLpro -0.426956
0.0935 | B11 | Crenigacestat Plate4 | SARS-CoV-2 3CLpro 1.29083576
0.11605 | C02 | Avagacestat Plate4 | SARS-CoV-2 3CLpro 2.78933494
0.1044 | C03 | Stearic acid Plate4 | SARS-CoV-2 3CLpro 2.01516574
0.09655 | C04 | DMSO Plate4 | SARS-CoV-2 3CLpro 1.49351525
0.5042 | CO5 | CMPD18-20 Plate4 | SARS-CoV-2 3CLpro 28.5827919
0.0761 | C0O6 | DMSO Plate4 | SARS-CoV-2 3CLpro 0.13456589
0.0685 | CO7 | AZVIIl-42 Plate4 | SARS-CoV-2 3CLpro -0.3704715
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0.0781 | C08 | DMSO Plate4 | SARS-CoV-2 3CLpro 0.26747047
0.07245 | C09 | DMSO Plate4 | SARS-CoV-2 3CLpro -0.107985
0.07745 | C10 | CC42746 Plate4 | SARS-CoV-2 3CLpro 0.22427648
0.07475 | C11_ | DMSO Plate4 | SARS-CoV-2 3CLpro 0.0448553
0.07445 | D02 | DMSO Plate4 | SARS-CoV-2 3CLpro 0.02491961
0.07965 | D03 | BTB0O7789 Plate4 | SARS-CoV-2 3CLpro 0.37047153
0.41755 | D04 | GC376 Plate4 | SARS-CoV-2 3CLpro 22.8247009

0.0346 | DO5 | AZVIII-40A Plate4 | SARS-CoV-2 3CLpro -2.6232042
0.04545 | D06 | BTB07420 Plate4 | SARS-CoV-2 3CLpro -1.9021968
0.06985 | D07 | DMSO Plate4 | SARS-CoV-2 3CLpro -0.2807609
0.07115 | D08 | DMSO Plate4 | SARS-CoV-2 3CLpro -0.194373

0.0744 | D09 | AZVIII-44E Plate4 | SARS-CoV-2 3CLpro 0.021597

0.0888 | D10 | DMSO Plate4 | SARS-CoV-2 3CLpro 0.97850999

0.0955 | D11 | MWPO00710 Plate4 | SARS-CoV-2 3CLpro 1.42374035

0.1017 | E02 | BTB07421 Plate4 | SARS-CoV-2 3CLpro 1.83574456
0.09715 | EO3 | DMSO Plate4 | SARS-CoV-2 3CLpro 1.53338663

0.0795 | E04 | MAC-30731 Plate4 | SARS-CoV-2 3CLpro 0.36050368
0.08255 | EO5 | DMSO Plate4 | SARS-CoV-2 3CLpro 0.56318317

0.1028 | EO6 | NT 1-24 Plate4 | SARS-CoV-2 3CLpro 1.90884208

0.0716 | EO7 | DMSO Plate4 | SARS-CoV-2 3CLpro -0.1644694
0.07325 | EO8 | AZVIII-44D Plate4 | SARS-CoV-2 3CLpro -0.0548231

0.0693 | E09 | DMSO Plate4 | SARS-CoV-2 3CLpro -0.3173097
0.07195 | E10 | DMSO Plate4 | SARS-CoV-2 3CLpro -0.1412111

0.0803 | E11 | DMSO Plate4 | SARS-CoV-2 3CLpro 0.41366552

0.0946 | FO2 | DMSO Plate4 | SARS-CoV-2 3CLpro 1.36393329
0.09095 | FO3 | AZVIlI-44B Plate4 | SARS-CoV-2 3CLpro 1.12138242
0.07375 | FO4 | DMSO Plate4 | SARS-CoV-2 3CLpro -0.021597

0.0791 | FO5 | NT 1-21 Plate4 | SARS-CoV-2 3CLpro 0.33392277

0.0642 | FO6 | DMSO Plate4 | SARS-CoV-2 3CLpro -0.6562164

0.076 | FO7 | SCR00533 Plate4 | SARS-CoV-2 3CLpro 0.12792066
0.07345 | FO8 | DMSO Plate4 | SARS-CoV-2 3CLpro -0.0415327
0.05335 | FO9 | Glecaprevir Plate4 | SARS-CoV-2 3CLpro -1.3772237

0.0681 | F10 | SEW03089 Plate4 | SARS-CoV-2 3CLpro -0.3970524
0.07905 | F11 DMSO Plate4 | SARS-CoV-2 3CLpro 0.33060015

0.0656 | GO2 | Doravirine Plate4 | SARS-CoV-2 3CLpro -0.5631832

0.0011 | GO3 | Delanzomib Plate4 | SARS-CoV-2 3CLpro -4.849356

0.0675 | G0O4 | Morroniside Plate4 | SARS-CoV-2 3CLpro -0.4369238

Calycosin-7-O-beta-D-
0.04885 | GO5 | glucoside Plate4 | SARS-CoV-2 3CLpro -1.6762591
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0.05495 | GO6 | Glabridin Plate4 | SARS-CoV-2 3CLpro -1.2709001
0.0358 | GO7 | Licochalcone A Plate4 | SARS-CoV-2 3CLpro -2.5434615
0.01645 | GO8 | Velpatasvir Plate4 | SARS-CoV-2 3CLpro -3.8293133
0.0393 | G09 | Telaprevir Plate4 | SARS-CoV-2 3CLpro -2.3108784
0.0612 | G10 | Odanacatib Plate4 | SARS-CoV-2 3CLpro -0.8555733
0.08295 | G11 | Darunavir Plate4 | SARS-CoV-2 3CLpro 0.58976409
0.0721 | HO2 | Danoprevir Plate4 | SARS-CoV-2 3CLpro -0.1312433
0.03045 | HO3 | Nelfinavir Mesylate Plate4 | SARS-CoV-2 3CLpro -2.8989812
0.00735 | HO4 | Oprozomib Plate4 | SARS-CoV-2 3CLpro -4.4340292
0.0658 | HO5 | AEBSF hydrochloride Plate4 | SARS-CoV-2 3CLpro -0.5498927
0.075 | HO6 | Belnacasan Plate4 | SARS-CoV-2 3CLpro 0.06146837
0.0761 | HO7 | Z-DEVD-FMK Plate4 | SARS-CoV-2 3CLpro 0.13456589
0.1242 | HO8 | Z-FA-FMK Plate4 | SARS-CoV-2 3CLpro 3.33092112
0.0698 | HO9 | Trovirdine Plate4 | SARS-CoV-2 3CLpro -0.2840835
0.0076 | H10 | MG132 Plate4 | SARS-CoV-2 3CLpro -4.4174161
0.05275 | H11 | Cabotegravir Plate4 | SARS-CoV-2 3CLpro -1.4170951
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Supplementary Table 3. Structures of synthesized and structurally similar compounds for this study.

Compound Structure
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Supplementary Table 4. DNA sequences of proteases used in this study

Protease

Genbank
Accession

Sequence

Bat-CoV-
HKU4
3CLpro

EF065505

atgagtggtttggttaagatgtcagctcctagtggtgctgtagagaactgtattgtgcaagttacatgtgggtcta
tgacattgaatggtctttggcttgataacactgtatggtgtcctcgccatattatgtgtcctgctgaccagttaact

gacccaaattatgatgctttgttaatttcaaaaactaatcatagttttattgtgcaaaaacacataggagctcag
gctaatctgcgtgttgttgctcattctatggttggtgtcettacttaagttaactgttgatgttgctaatcctagtacacc
agcatatacttttagtactgttaaacctggcgcctcgtttagcgttttagcttgttataatggcaagcctacaggtg
tctttacagttaatttacgccacaattctaccattaaaggcagtttcctttgtggttcttgtggtagtgttggttacact
gaaaatggaggtgtaatcaactttgtttatatgcatcagatggaattatcaaatggtacacatactggtagttcc
tttgatggtgttatgtatggtgcttttgaagataaacaaacacaccagttacagttaacagacaaatactgcac
tattaatgtagtagcttggctctatgcagcagttctaaatggttgtaagtggtttgtaaaacccaccagagttgg

aattgtaacttataatgaatgggctttgagtaatcagtttacagaatttgtaggcacacagtccattgatatgcitt

gctcaccgaactggtgtttctgttgaacaaatgcttgctgctatccagagtctgcatgcetggttttcagggtaaa

actattctgggccagtctactttggaggatgagttcactcctgatgatgttaatatgcaagtcatgggtgttgtaa
tgcagtaa

Bat-CoV-
HKU4
3CLpro
C148A

EF065505

atgagtggtttggttaagatgtcagctcctagtggtgctgtagagaactgtattgtgcaagttacatgtgggtcta
tgacattgaatggtctttggcttgataacactgtatggtgtcctcgccatattatgtgtcctgctgaccagttaact
gacccaaattatgatgctttgttaatttcaaaaactaatcatagttttattgtgcaaaaacacataggagctcag
gctaatctgcgtgttgttgctcattctatggttggtgtcettacttaagttaactgttgatgttgctaatcctagtacacc
agcatatacttttagtactgttaaacctggcgcctcgtttagcgttttagcttgttataatggcaagcctacaggtg
tctttacagttaatttacgccacaattctaccattaaaggcagtttcctttgtggttictGCCggtagtgttggttac
actgaaaatggaggtgtaatcaactttgtttatatgcatcagatggaattatcaaatggtacacatactggtagt
tectttgatggtgttatgtatggtgcttttgaagataaacaaacacaccagttacagttaacagacaaatactg
cactattaatgtagtagcttggctctatgcagcagttctaaatggttgtaagtggtttgtaaaacccaccagagt
tggaattgtaacttataatgaatgggctttgagtaatcagtttacagaatttgtaggcacacagtccattgatatg
cttgctcaccgaactggtgtttctgttgaacaaatgcttgctgctatccagagtctgcatgctggttttcagggta
aaactattctgggccagtctactttggaggatgagttcactcctgatgatgttaatatgcaagtcatgggtgttgt
aatgcagtaa

Bat-CoV-
HKU9
3CLpro

EF065513

atggccggcctgacacgtatggctcacccttcaggtttagtagagccgtgcecttgttaaagtaaattatggttc
catgactcttaatggtatatggttggataattttgttatatgtcctaggcatgttatgtgttctagggatgagttagct
aatcctgattaccctcgtttgtctatgcgagctgctaattatgattttcacgtgtctcaaaatggtcataatattcgt
gttataggccatactatggaaggttcgcttttaaagctaacagttgatgtgaataatcctaaaacacccgcttat
tcatttatacgggtgagtacgggtcaagctatgagtttgttggcatgttatgatggtttaccaactggtgtgtatac
gtgcactttacggtcgaatggtactatgagagcatcatttttatgtggctcttgtggtagtcctggctttgtcatga
atggcaaagaagttcaattttgttacctacaccagcttgaattaccaaatggtactcatactggtacagatttttc
tggtgtcttttatggtccatttgaagacaagcaagtgcctcaattagcggcgcectgattgtactataactgttaat
gttttagcatggctttatgcagctgtgttaagtggtgagaattggtttttaaccaagtctagtatttcaccggctga
atttaataattgtgctgttaagtacatgtgtcagtcagtaacgagtgaaagcttgcaagttttgcaaccacttgc
agctaaaacaggtatctctgttgagcgcatgctttcagcgttgaaggtattgctctcagctggattttgtggccegt
actattatgggctcctgttctttagaggatgagcatacaccgtatgatattggccgtcaaatgttaggtgttaaat
tgcaataa

Bat-CoV-
HKU9
3CLpro
C144A

EF065513

atggccggcctgacacgtatggctcacccttcaggtttagtagagccgtgcecttgttaaagtaaattatggttc
catgactcttaatggtatatggttggataattttgttatatgtcctaggcatgttatgtgttctagggatgagttagct
aatcctgattaccctcgtttgtctatgcgagctgctaattatgattttcacgtgtctcaaaatggtcataatattcgt
gttataggccatactatggaaggttcgcttttaaagctaacagttgatgtgaataatcctaaaacacccgcttat
tcatttatacgggtgagtacgggtcaagctatgagtttgttggcatgttatgatggtttaccaactggtgtgtatac
gtgcactttacggtcgaatggtactatgagagcatcatttttatgtggctctGCCggtagtcctggctitgtcat
gaatggcaaagaagttcaattttgttacctacaccagcttgaattaccaaatggtactcatactggtacagattt
ttctggtgtcttttatggtccatttgaagacaagcaagtgcctcaattagcggcgcectgattgtactataactgtta
atgttttagcatggctttatgcagctgtgttaagtggtgagaattggtttttaaccaagtctagtatttcaccggcetg
aatttaataattgtgctgttaagtacatgtgtcagtcagtaacgagtgaaagcttgcaagttttgcaaccacttg

pg. 35




cagctaaaacaggtatctctgttgagcgcatgctttcagcgttgaaggtattgctctcagctggattttgtggec
gtactattatgggctcctgttctttagaggatgagcatacaccgtatgatattggccgtcaaatgttaggtgttaa
attgcaataa

Bat-SL-
CoVZC45
3CLpro

MG772933

atgagtggttttagaaaaatggcattcccatctggtaaagttgaaggttgcatggtacaagttacttgtggtacc
actacacttaatggtctttggcttgatgatgtagtttactgtccacgacatgtgatctgcacttctgaagacatgct
caatcctaattatgaagatttacttatacgtaaatctaaccataattttttagttcaggctggtaatgttcaacttag
agttgttggacattctatgcaaaattgtgttcttaagcttaaagtagatacagctaatcctaagacacctaagta
taagtttgtgcgcattcaacccggacagactttttcagtattagcctgttacaatggttcaccatctggtgtttacc
aatgtgccatgagacctaattttactattaagggttcattccttaatggttcatgtggtagtgttggttttaatataga
ctatgactgtgtctctttttgttatatgcatcatatggagttaccaacgggagttcatgctggcacagacttagaa
ggtaccttctacggaccttttgttgacagacagacagcacaagcggctggtactgacacaactattacagtt
aaftgttctagcttggttgtatgcagctgttataaacggagatagatggttccttaataggtttaccacaactctaa
acgattttaatcttgtggctatgaagtataattatgaacctctaacacaagaccatcttgacatactaggacctc
tttcagctcaaactggaattgcagtcctagatatgtgtgcticattaaaagaattattacaaaatggtatgaatg
gacgtaccatattgggtagtgctttattagaagatgaatttacacctttcgatgttgttagacaatgttcaggtgtc
acctttcaataa

Bat-SL-
CoVzZC45
3CLpro
C145A

MG772933

atgagtggttttagaaaaatggcattcccatctggtaaagttgaaggttgcatggtacaagttacttgtggtacc
actacacttaatggtctttggcttgatgatgtagtttactgtccacgacatgtgatctgcacttctgaagacatgct
caatcctaattatgaagatttacttatacgtaaatctaaccataattttttagttcaggctggtaatgttcaacttag
agttgttggacattctatgcaaaattgtgttcttaagcttaaagtagatacagctaatcctaagacacctaagta
taagtttgtgcgcattcaacccggacagactttttcagtattagcctgttacaatggttcaccatctggtgtttacc
aatgtgccatgagacctaattttactattaagggttcattccttaatggttcaGCCggtagtgttggtittaatata
gactatgactgtgtctctttttgttatatgcatcatatggagttaccaacgggagttcatgctggcacagacttag
aaggtaccttctacggaccttttgttgacagacagacagcacaagcggctggtactgacacaactattaca
gttaatgttctagcttggttgtatgcagctgttataaacggagatagatggttccttaataggtttaccacaactct
aaacgattttaatcttgtggctatgaagtataattatgaacctctaacacaagaccatcttgacatactaggac
ctctttcagctcaaactggaattgcagtcctagatatgtgtgcticattaaaagaattattacaaaatggtatga
atggacgtaccatattgggtagtgctttattagaagatgaatttacacctttcgatgttgttagacaatgttcaggt
gtcacctttcaataa

Beluga-
CoV
3CLpro

EU111742

atggcaggtataaagaagatggtcgctccttcatctgctgtagaacagtgtgtagtatctgttgtgcatggtaa
cacacagcttaatggtttgtggttgaatgattatgtgttatgccctcgtcatatacttggtaagtatactggtgage
aatggagggatgcacttattaatgctaataattttgatttccatattttgtataagggtatggaacttcaagttgtg
ggccgtgaattggtaggcgcacttttaaaattgaaagtttctatggtaaatgctaatacacctaagtataagttt
gccaaagctagaattggtgataacttttccattgcttgtgcttataatggacatgttictggtttgtacactgtcaca
ctccgagaaaatggaacacttaaaggtagtttcatgtcaggatcgtgtggtagtgttggttataatgtgactaat
gaaggtgttgaatttgtttatatgcaccatttggaacttccagggtgcgtgcatggtggtagtgaccttcatggce
atattttatggcggttatgtagacgaagaagtacttcagaggatacctcctgcaccagctaattcacgtaatatt
gttgcgtggttgtatgctgcagtctataataactgtgattggtttgtgaaatatggacctaagcaagttatgtctgt
agaagattttaatgagtgggcatctggatatggttttaccaaatttgagtaccaccttgcttttgatgtgttttcage
agcaactggagtttctgtggagcagatgcttgcagccataaaggagttggccgatgggtggaattatgccce
tgttttgggttcattccatcttgatgatgaatattctcctgaaatgattatgcaacaaactagtggcattgtictaca
gtaa

Beluga-
CoV
3CLpro
C142A

EU111742

atggcaggtataaagaagatggtcgctccttcatctgctgtagaacagtgtgtagtatctgttgtgcatggtaa
cacacagcttaatggtttgtggttgaatgattatgtgttatgccctcgtcatatacttggtaagtatactggtgage
aatggagggatgcacttattaatgctaataattttgatttccatattttgtataagggtatggaacttcaagttgtg
ggccgtgaattggtaggcgcacttttaaaattgaaagtttctatggtaaatgctaatacacctaagtataagttt
gccaaagctagaattggtgataacttttccattgcttgtgcttataatggacatgtttctggtttgtacactgtcaca
ctccgagaaaatggaacacttaaaggtagtttcatgtcaggatcgGCCggtagtgttggttataatgtgact
aatgaaggtgttgaatttgtttatatgcaccatttggaacttccagggtgcgtgcatggtggtagtgaccttcatg
gcatattttatggcggttatgtagacgaagaagtacticagaggatacctcctgcaccagctaattcacgtaat
attgttgcgtggttgtatgctgcagtctataataactgtgattggtttgtgaaatatggacctaagcaagttatgtct
gtagaagattttaatgagtgggcatctggatatggttttaccaaatttgagtaccaccttgcttttgatgtgttttca
gcagcaactggagtttctgtggagcagatgcttgcagccataaaggagttggccgatgggtggaattatgce
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ccctgttttgggttcattccatcttgatgatgaatattctcctgaaatgattatgcaacaaactagtggcattgttct
acagtaa

Civet-
CoV010
3CLpro

AY572035

atgagtggttttaggaaaatggcattcccgtcaggcaaagttgaagggtgcatggtacaagtaacctgtgga
actacaactcttaatggattgtggttggatgacacagtatactgtccaagacatgtcatttgcacagcagaag

acatgcttaatcctaactatgaagatctgctcattcgcaaatccaaccatagctttcttgttcaggctggcaatgt
tcaccttcgtgttattggccattctatgcaaaattgtctgcttaggcttaaagttgatacttctaaccctaagacac

ccaagtataaatttgtccgtatccaacctggtcaaacattttcagtictagcatgctacaatggttcaccatctgg
tgtttatcagtgtgccatgagacctaatcataccattaaaggttctttccttaatggatcatgtggtagtgttggtttt
aacattgattatgattgcgtgtctttctgctatatgcatcatatggagctticcaacaggagtacacgctggtactg
acttagaaggtaaattctatggtccatttgttgacagacaaactgcacaggctgcaggtacagacacaacc

ataacattaaatgttttggcatggctgtatgctgctgttatcaatggtgataggtggtttcttaatagattcaccact
actttgaatgactttaaccttgtggcaatgaagtacaactatgaacctttgacacaagatcatgttgacatattg

ggacctctttctgctcaaacaggaattgccgtcttagatatgtgtgctgctttgaaagagctgctgcagaatggt
atgaatggtcgtactatccttggtagcactattttagaagatgagtttacaccatttgatgttgttagacaatgctc
tggtgttaccttccaataa

Civet-
CoV010
3CLpro
C145A

AY572035

atgagtggttttaggaaaatggcattcccgtcaggcaaagttgaagggtgcatggtacaagtaacctgtgga
actacaactcttaatggattgtggttggatgacacagtatactgtccaagacatgtcatttgcacagcagaag
acatgcttaatcctaactatgaagatctgctcattcgcaaatccaaccatagctttcttgttcaggctggcaatgt
tcaccttcgtgttattggccattctatgcaaaattgtctgcttaggcttaaagttgatacttctaaccctaagacac
ccaagtataaatttgtccgtatccaacctggtcaaacattttcagtictagcatgctacaatggttcaccatctgg
tgtttatcagtgtgccatgagacctaatcataccattaaaggtictttccttaatggatcaGCTggtagtgttggt
tttaacattgattatgattgcgtgtctttctgctatatgcatcatatggagcttccaacaggagtacacgctggtac
tgacttagaaggtaaattctatggtccatttgttgacagacaaactgcacaggctgcaggtacagacacaac
cataacattaaatgttttggcatggctgtatgctgctgttatcaatggtgataggtggtttcttaatagattcacca
ctactttgaatgactttaaccttgtggcaatgaagtacaactatgaacctttgacacaagatcatgttgacatatt
gggacctctttctgctcaaacaggaattgccgtcttagatatgtgtgctgctttgaaagagctgctgcagaatg
gtatgaatggtcgtactatccttggtagcactattttagaagatgagtttacaccatttgatgttgttagacaatgc
tctggtgttaccticcaataa

FIPV
3CLpro

AY994055

atgtccggattgagaaaaatggcacagcctagtggtgttgtggaaccctgtattgtaagggtggcttatggca
ataatgttcttaatggtttgtggcttggagatgaagtcatctgccctagacacgtcattgctagtgatacatcgeg
agtgatcaattatgagaatgagttgtctagtgtgcgtttacataacttttctatagccaaaaataatgcgtttttgg
gtattgtgtctgccaaatataagggtgtaaatcttgtgcttaaagtgaatcaggtaaaccctaacacaccaga
acataaatttaaatccgtgaggccaggtgagagttttaacattcttgcttgttatgaaggctgtcccggtagtgt
ctacggtgttaacatgagaagtcagggtactatcaaaggttcatttattgctggtacctgtgggtcagtaggtta
tgtattagaaaatggaacgctctatttcgtgtacatgcaccacttggaattaggtaatggttctcatgttggttca
aatcttgaaggggaaatgtatggcggttatgaagatcagcctagcatgcaattggagggtactaatgtcatgt
catcagataatgtagttgcatttttgtatgctgctcttattaatggtgagagatggtttgttacaaacacatcaatg
acgttagaatcttacaatgcatgggccaaaaccaatagttttacggaaattgtgtcaactgatgcttttaatatg
ttggctgcaaaaactggttatagtgttgaaaagttgcttgagtgtattgttagactcaataaaggttttggagga
cgtactatactgtcttatggctctctgtgtgacgaattcacgcctactgaagtcataaggcaaatgtatggtgtta
atcttcagtaa

FIPV
3CLpro
C144A

AY994055

atgtccggattgagaaaaatggcacagcctagtggtgttgtggaaccctgtattgtaagggtggcttatggca
ataatgttcttaatggtttgtggcttggagatgaagtcatctgccctagacacgtcattgctagtgatacatcgeg
agtgatcaattatgagaatgagttgtctagtgtgcgtttacataacttttctatagccaaaaataatgcgtttttgg

gtattgtgtctgccaaatataagggtgtaaatcttgtgcttaaagtgaatcaggtaaaccctaacacaccaga
acataaatttaaatccgtgaggccaggtgagagttttaacattcttgcttgttatgaaggctgtcccggtagtgt

ctacggtgttaacatgagaagtcagggtactatcaaaggttcatttattgctggtaccGCCgggtcagtagg
ttatgtattagaaaatggaacgctctatttcgtgtacatgcaccacttggaattaggtaatggttctcatgttggtt

caaatcttgaaggggaaatgtatggcggttatgaagatcagcctagcatgcaattggagggtactaatgtca
tgtcatcagataatgtagttgcatttttgtatgctgctcttattaatggtgagagatggtttgttacaaacacatcaa
tgacgttagaatcttacaatgcatgggccaaaaccaatagttttacggaaattgtgtcaactgatgcttttaata
tgttggctgcaaaaactggttatagtgttgaaaagttgcttgagtgtattgttagactcaataaaggttttggagg
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acgtactatactgtcttatggctctctgtgtgacgaattcacgcctactgaagtcataaggcaaatgtatggtgtt
aatcttcagtaa

HCoV-
229E
3CLpro

AF304460

atggctggtttgcgcaaaatggcacaaccatctggctttgtggagaaatgtgttgtccgtgtctgctatggaaa
cactgtgttgaatgggttgtggcttggtgatattgtttattgcccacgtcatgttatcgcatctaacacaacttctge
tatagattatgatcacgaatatagtattatgcggttgcataattttictataatatctggtacagcatttcttggtgttg
taggtgctactatgcatggagtaactcttaaaattaaggtttcacagactaacatgcacacacctagacattct
tttagaacactaaaatctggtgaaggttttaacatcttagcatgctatgatggttgtgctcaaggtgtttttggtgtg
aacatgagaactaattggactatccgtggttcatttattaatggtgcgtgtggttcccctggctacaatcttaaaa
atggcgaggtggaatttgtttatatgcatcaaattgaactcggaagtggtagccatgtaggttctagctttgatg
gtgttatgtatggtggttttgaagaccaacctaatcticaagttgaatctgcaaaccagatgttaacagttaatgt
ggttgcatttctttatgctgctatattgaatggttgcacatggtggcttaaaggtgaaaaattgtttgtggagceatt
ataatgagtgggcacaggctaatggtttcacagctatgaatggtgaagacgctttttccattcttgctgctaaa
actggtgtctgtgtggaaagattacttcatgctattcaagttttgaataatggctttggtggtaaacaaattttggg
ttattctagtctcaatgatgagttcagtattaatgaagttgtcaaacaaatgtttggtgttaacctgcaataa

HCoV-
229E
3CLpro
C144A

AF304460

atggctggtttgcgcaaaatggcacaaccatctggctttgtggagaaatgtgttgtccgtgtctgctatggaaa
cactgtgttgaatgggttgtggcttggtgatattgtttattgcccacgtcatgttatcgcatctaacacaacttctge
tatagattatgatcacgaatatagtattatgcggttgcataattttictataatatctggtacagcatttcttggtgttg
taggtgctactatgcatggagtaactcttaaaattaaggtttcacagactaacatgcacacacctagacattct
tttagaacactaaaatctggtgaaggttttaacatcttagcatgctatgatggttgtgctcaaggtgtttttggtgtg
aacatgagaactaattggactatccgtggttcatttattaatggtgcg GCCggttcccctggctacaatcttaa
aaatggcgaggtggaatttgtttatatgcatcaaattgaactcggaagtggtagccatgtaggttctagctttga
tggtgttatgtatggtggttttgaagaccaacctaatcttcaagttgaatctgcaaaccagatgttaacagttaat
gtggttgcatttctttatgctgctatattgaatggttgcacatggtggcttaaaggtgaaaaattgtttgtggagca
ttataatgagtgggcacaggctaatggtttcacagctatgaatggtgaagacgctttttccattcttgctgctaa
aactggtgtctgtgtggaaagattacttcatgctatticaagttttgaataatggctttggtggtaaacaaattttgg
gttattctagtctcaatgatgagttcagtattaatgaagtigtcaaacaaatgtttggtgttaacctgcaataa

HCoV-
HKU1
3CLpro

AY597011

atgtcaggtattgtaaagatggtatctcctacgtcaaaaattgaaccttgtattgttagtgttacttatggtagtatg
actttgaatggtttatggttagatgacaaagtttattgtcctcgtcatgttatatgtttatcctctaatatgaatgaac
ctgattattctgccttattatgtagagttactctaggtgattttactataatgtctgggcggatgagtttaacagttgt
gtcttaccagatgcagggctgtcaacttgttttgacagtctctttacaaaatccttacactccaaaatatacttttg
gtgttgttaaacctggtgaaacttttactgttttagctgcgtataatggccgaccacaaggggcatttcatgttact
atgcgtagtagttatactattaaaggttcttttttgtgtgggtcatgtggatctgttggttatgtattaacaggtgata
gtgttaagtttgtatatatgcatcaattagagctcagtactggttgtcacactggcactgattttactggtaattttta
tggtccatatagagatgctcaagttgtacagttgccagttaaggactacgtccaaactgttaatgttattgcttg
gctctatgcagctatacttaataattgtgcttggtttgtacaaaatgatgtttgtictattgaagattttaatgttiggg
ctatgacaaatggttttagccaagtaaaagcagatcttgttttagatgctttggcttcaatgacaggtgtttctatt
gaaactttattggctgctattaagcgtctatatatgggatttcaaggtcgtcaaatactaggaagttgtacttttga
agatgaattggcaccttctgacgtttatcaacaattggctggtgttaaattgcaataa

HCoV-
HKU1

3CLpro
C145A

AY597011

atgtcaggtattgtaaagatggtatctcctacgtcaaaaattgaaccttgtattgttagtgttacttatggtagtatg
actttgaatggtttatggttagatgacaaagtttattgtcctcgtcatgttatatgtttatcctctaatatgaatgaac

ctgattattctgccttattatgtagagttactctaggtgattttactataatgtctgggcggatgagtttaacagttgt

gtcttaccagatgcagggctgtcaacttgttttgacagtctctttacaaaatccttacactccaaaatatacttttg

gtgttgttaaacctggtgaaacttttactgttttagctgcgtataatggccgaccacaaggggcatttcatgttact
atgcgtagtagttatactattaaaggttcttttttgtgtgggtcaGCCggatctgtiggttatgtattaacaggtga
tagtgttaagtttgtatatatgcatcaattagagctcagtactggttgtcacactggcactgattttactggtaatttt
tatggtccatatagagatgctcaagttgtacagttgccagttaaggactacgtccaaactgttaatgttattgctt
ggctctatgcagctatacttaataattgtgcttggtttgtacaaaatgatgtttgttctattgaagattttaatgtttgg

gctatgacaaatggttttagccaagtaaaagcagatcttgttttagatgctttggcttcaatgacaggtgtttctat
tgaaactttattggctgctattaagcgtctatatatgggatttcaaggtcgtcaaatactaggaagttgtacttttg

aagatgaattggcaccttctgacgtttatcaacaattggctggtgttaaattgcaataa

HCoV-
NL63
3CLpro

AY567487

atgtctggtcttaagaagatggcacaaccatctggttgtgttgagagatgtgtggttcgcgtctgttatggtagta
ctgtgcttaatggagtttggttaggtgacactgttacttgtcctagacatgtcatagcaccatcaaccactgttctt
attgattatgatcatgcatatagtactatgcgtttgcataatttttcagtgtcttataatggtgtcttcttgggagttgtt
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ggtgttacaatgcatggttctgtgttgcgtattaaggtttcacaatctaatgtacatacacctaaacatgtttttaa
aacgttgaaacctggtgattcttttaatattttagcatgttatgaaggtattgcatctggtgtttttggtgttaatttac
gtacaaactttactattaaaggttcttttataaatggagcttgtggttctcctggttataatgttagaaatgatggta
ctgttgagttttgttatttacaccaaattgagttaggtagtggtgctcatgttggttctgattttactggtagtgtttatg
gtaattttgatgaccaacctagtttgcaagttgagagtgccaaccttatgctatcagataatgttgttgcctttttgt
atgctgctttgttgaatggttgtaggtggtggttgcgttcaactagagttaatgttgatggttttaatgaatgggcta
tggctaatggttatacaagtgtttctagtgttgagtgctattctattttggcagcaaaaactggtgttagtgttgaac
aattgttagcttccattcaacatcttcatgaaggttttggtggtaaaaacatacttggttattctagtttatgtgatga
gttcacactagctgaagttgtgaagcagatgtatggtgttaacttgcaataa

HCoV-
NL63
3CLpro
C144A

AY567487

atgtctggtcttaagaagatggcacaaccatctggttgtgttgagagatgtgtggttcgcgtctgttatggtagta
ctgtgcttaatggagtttggttaggtgacactgttacttgtcctagacatgtcatagcaccatcaaccactgttctt
attgattatgatcatgcatatagtactatgcgtttgcataatttttcagtgtcttataatggtgtcttcttgggagttgtt
ggotgttacaatgcatggttctgtgttgcgtattaaggtttcacaatctaatgtacatacacctaaacatgtttttaa
aacgttgaaacctggtgattcttttaatattttagcatgttatgaaggtattgcatctggtgtttttggtgttaatttac
gtacaaactttactattaaaggttcttttataaatggagctGCCggtictcctggttataatgttagaaatgatg
gtactgttgagttttgttatttacaccaaattgagttaggtagtggtgctcatgttggttctgattttactggtagtgttt
atggtaattttgatgaccaacctagtttgcaagttgagagtgccaaccttatgctatcagataatgttgttgccttt
ttgtatgctgctttgttgaatggttgtaggtggtggttgcgticaactagagttaatgttgatggttttaatgaatggg
ctatggctaatggttatacaagtgtttctagtgttgagtgctattctattttggcagcaaaaactggtgttagtgttg
aacaattgttagcttccattcaacatcttcatgaaggttttggtggtaaaaacatacttggttattctagtttatgtg
atgagttcacactagctgaagttgtgaagcagatgtatggtgttaacttgcaataa

HCoV-
0C43
3CLpro

MK303625

atgtccggcattgtgaaaatggtaaatcctacttctaaggtagaaccatgtgttgtcagtgttacctatggtaat

atgacattgaatggtttatggttggatgacaaggtctactgtcccagacatgtaatatgtictgcticagatatga
ctaatccagattatacaaatttgttgtgtagagtaacatcaagtgattttactgtattgttigatcgtctaagcctta

cagtgatgtcttatcaaatgcggggttgtatgcttgttcttacagtgaccctgcaaaattctcgtacgccaaaat

atacatttggtgttgttaaacctggtgagacttttactgttttagctgcttataacggcaaaccacaaggagccttt
catgtaactatgcgtagtagttataccattaagggttcctttttatgcggatcttgtggatctgttggttatgtaataa
tgggtgattgtgttaaatttgtttatatgcatcaattggagcttagtactggttgtcatactggtactgacttcaatgg
ggatttttatggtccttataaggatgctcaggttgttcagttgcccattcaggattatatacaatctgttaattttttag
catggctttatgctgctatacttaacaattgtaattggtttatacaaagtgataagtgttctgtagaagattttaatg
tgtgggctctgtccaatggatttagccaagttaaatctgaccttgttatagatgctttagcttctatgactggtgtgt
ctttggaaacactgttggctgctattaagcgtcttaagaatggtttccaaggacgtcagattatgggtagttgct

cttttgaggatgaattgacacctagcgatgtttatcaacaactcgctggtatcaagttacaataa

HCoV-
0C43

3CLpro
C145A

MK303625

atgtccggcattgtgaaaatggtaaatcctacttctaaggtagaaccatgtgttgtcagtgttacctatggtaat
atgacattgaatggtttatggttggatgacaaggtctactgtcccagacatgtaatatgttctgcticagatatga
ctaatccagattatacaaatttgttgtgtagagtaacatcaagtgattttactgtattgtttgatcgtctaagcctta
cagtgatgtcttatcaaatgcggggttgtatgcttgttcttacagtgaccctgcaaaattctcgtacgccaaaat
atacatttggtgttgttaaacctggtgagacttttactgttttagctgcttataacggcaaaccacaaggagccttt
catgtaactatgcgtagtagttataccattaagggttcctttttatgcggatctGCCggatctgttggttatgtaat
aatgggtgattgtgttaaatttgtttatatgcatcaattggagcttagtactggttgtcatactggtactgacttcaat
ggggatttttatggtccttataaggatgctcaggttgticagttgcccattcaggattatatacaatctgttaatttttt
agcatggctttatgctgctatacttaacaattgtaattggtttatacaaagtgataagtgttctgtagaagatttta
atgtgtgggctctgtccaatggatttagccaagttaaatctgaccttgttatagatgctttagcttctatgactggt
gtgtctttggaaacactgttggctgctattaagcgtcttaagaatggtttccaaggacgtcagattatgggtagtt
gctcttttgaggatgaattgacacctagcgatgtttatcaacaactcgctggtatcaagttacaataa

IBV
3CLpro

KX236013

atggctggttttaagaaactagttgctcctagtagtgctgttgagaagtgcattgttagtgtctcttatagaggca
gtaatcttaatggattgtggttgggtgattccatctactgtccacgacatgtattaggtaagtttagtggtgacca

atggagtgatgtacttagccttgctaataatcatgaatttgaggttgtaactcataatggtgttactttgaatgttgt
cagcaggcgtttaaagggtgcattactgattttacagactgcagtagccaatgctgatacaccgaagtataa
atttttgaaagcaaattgtggtgatagtttcacaatagcttgctcttatggtggtacagttataggactctacccc

gttactatgcgttctaatggaactattagagcatcgtttcttgctggagcatgtggttcagtaggttttaatataga
aaagggtgtagtaaatttttactacatgcaccatctagagttacctaatgcattacacacaggaactgaccta
atgggtgagttttatggtggttatatagatgaagaggttgctcagaaagttcaacccgataaattagttactaat
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aatattttggcatggctttatgcagcaattattagtgttaaagagagtagtttttcaacaccaaaatggcttgaaa
gtactactatcagtattgatgattataataagtgggcaggtgataatggttttacatcatttgtaagctgcactgct
attactaaattaagtgctataacaggagtagatgtttgtaaactccttcgtactattatggtaaaaagtgcacaa
tggggtagtgaccctattttgggacaatataattttgaggatgaaatgacaccggaatctgtttttaatcaggta
ggtggtgttaggttacaataa

IBV
3CLpro
C143A

KX236013

atggctggttttaagaaactagttgctcctagtagtgctgttgagaagtgcattgttagtgtctcttatagaggca

gtaatcttaatggattgtggttgggtgattccatctactgtccacgacatgtattaggtaagtttagtggtgacca

atggagtgatgtacttagccttgctaataatcatgaatttgaggttgtaactcataatggtgttactttgaatgttgt
cagcaggcgtttaaagggtgcattactgattttacagactgcagtagccaatgctgatacaccgaagtataa
atttttgaaagcaaattgtggtgatagtttcacaatagcttgctcttatggtggtacagttataggactctacccc

gttactatgcgttctaatggaactattagagcatcgtttcttgctggagcaGCCggttcagtaggttttaatata

gaaaagggtgtagtaaatttttactacatgcaccatctagagttacctaatgcattacacacaggaactgacc
taatgggtgagttttatggtggttatatagatgaagaggttgctcagaaagttcaacccgataaattagttacta
ataatattttggcatggctttatgcagcaattattagtgttaaagagagtagtttttcaacaccaaaatggcttga
aagtactactatcagtattgatgattataataagtgggcaggtgataatggttttacatcatttgtaagctgcact
gctattactaaattaagtgctataacaggagtagatgtttgtaaactccttcgtactattatggtaaaaagtgca

caatggggtagtgaccctattttgggacaatataattttgaggatgaaatgacaccggaatctgtttttaatcag
gtaggtggtgttaggttacaataa

MERS-
CoV
3CLpro

JX869059

atgagcggtttggtgaaaatgtcacatcccagtggagatgttgaggcttgtatggttcaggttacctgcggtag
catgactcttaatggtctttggcttgacaacacagtctggtgcccacgacacgtaatgtgcccggetgaccag
ttgtctgatcctaattatgatgccttgttgatttctatgactaatcatagtttcagtgtgcaaaaacacattggcegct
ccagcaaacttgcgtgttgttggtcatgccatgcaaggcactcttttgaagttgactgtcgatgttgctaaccct
agcactccagcctacacttttacaacagtgaaacctggcgcagcatttagtgtgttagcatgctataatggtc
gtccgactggtacattcactgttgtaatgcgccctaactacacaattaagggttectttctgtgtggttcttgtggt
agtgttggttacaccaaggagggtagtgtgatcaatttctgttacatgcatcaaatggaacttgctaatggtac
acataccggttcagcatttgatggtactatgtatggtgcctttatggataaacaagtgcaccaagttcagttaac
agacaaatactgcagtgttaatgtagtagcttggctttacgcagcaatacttaatggttgcgcttggtttgtaaa
acctaatcgcactagtgttgtttcttttaatgaatgggctcttgccaaccaattcactgaatttgttggcactcaat
ccgttgacatgttagctgtcaaaacaggcgttgctattgaacagctgctttatgcgatccaacaactgtatact
gggttccagggaaagcaaatccttggcagtaccatgttggaagatgaattcacacctgaggatgttaatatg
cagattatgggtgtggttatgcagtaa

MERS-
CoV

3CLpro
C148A

JX869059

atgagcggtttggtgaaaatgtcacatcccagtggagatgtigaggcttgtatggttcaggttacctgcggtag
catgactcttaatggtctttggcttgacaacacagtctggtgcccacgacacgtaatgtgcccggetgaccag
ttgtctgatcctaattatgatgccttgttgatttctatgactaatcatagtttcagtgtgcaaaaacacattggcegct
ccagcaaacttgcgtgttgttggtcatgccatgcaaggcactcttttgaagttgactgtcgatgttgctaaccct
agcactccagcctacacttttacaacagtgaaacctggcgcagcatttagtgtgttagcatgctataatggtc
gtccgactggtacattcactgttgtaatgcgccctaactacacaattaagggttcctttctgtgtggttictGCCg
gtagtgttggttacaccaaggagggtagtgtgatcaatttctgttacatgcatcaaatggaacttgctaatggta
cacataccggttcagcatttgatggtactatgtatggtgcctttatggataaacaagtgcaccaagttcagttaa
cagacaaatactgcagtgttaatgtagtagcttggctttacgcagcaatacttaatggttgcgcttggtttgtaa
aacctaatcgcactagtgttgtttcttttaatgaatgggctcttgccaaccaattcactgaatttgttggcactcaa
tccgttgacatgttagctgtcaaaacaggcgttgctatigaacagctgctttatgcgatccaacaactgtatact
gggttccagggaaagcaaatccttggcagtaccatgttggaagatgaattcacacctgaggatgttaatatg
cagattatgggtgtggttatgcagtaa

PEDV
3CLpro

MH243316

atggctggcttgcgtaagatggcacaaccatctggtgttgttgagaagtgtatagttcgtgtttgctatggtaata
tggctcttaatggcctatggcttggtgacactgttatctgcccacgcecatgttatagegtctagtactactatcact
atagattatgactatgccctttctgttttacgcctccacaacttctccatttcgtctggtaatgttttcctaggtgttgtg
ggtgtaaccatgcgaggtgctttgttgcagataaaggttaatcaaaacaatgtccacacgcctaagtacacc
tatcgcacagttagaccgggtgaatcttttaatatcttggcgtgctatgatggttctgcagctggtgtttacggegt
taacatgcgctctaattacactattagaggctcgttcattaatggcgcttgtggttcacctggttataacattaac

aatggtaccgttgagttttgctatttacaccagcttgaacttggttcaggctgtcatgttggtagcgacttagatg

gtgttatgtatggtggttatgaggaccaacctactttgcaagttgaaggcgctagtagtctgttitacagagaatg
tgttggcattictttatgcagcactcattaatggttctacctggtggcttagtictictaggattgctgtagacaggttt
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aatgagtgggctgttcataatggtatgacaacagtagttaatactgattgcttttctattcttgctgctaagactgg
tgttgatgtacaacgtttgttggcctcaatccagtctctgcataagaattttggtggaaagcaaattcttggctat
acctcgttgacagatgagtttactacaggtgaagttatacgtcaaatgtatggcgttaatcttcagtaa

PEDV
3CLpro
C144A

MH243316

atggctggcttgcgtaagatggcacaaccatctggtgttgtigagaagtgtatagttcgtgtttgctatggtaata
tggctcttaatggcctatggcttggtgacactgttatctgcccacgcecatgttatagegtctagtactactatcact
atagattatgactatgccctttctgttttacgcctccacaacttctccatttcgtctggtaatgttttcctaggtgttgtg
ggtgtaaccatgcgaggtgctttgttgcagataaaggttaatcaaaacaatgtccacacgcctaagtacacc
tatcgcacagttagaccgggtgaatcttttaatatcttggcgtgctatgatggttctgcagctggtgtttacggegt
taacatgcgctctaattacactattagaggctcgttcattaatggcgctGCCggticacctggttataacatta
acaatggtaccgttgagttttgctatttacaccagcttgaacttggttcaggctgtcatgttggtagcgacttagat
ggotgttatgtatggtggttatgaggaccaacctactttgcaagttgaaggcgctagtagtctgtttacagagaat
gtgttggcatttctttatgcagcactcattaatggttctacctggtggcttagttcttctaggattgctgtagacaggt
ttaatgagtgggctgttcataatggtatgacaacagtagttaatactgattgcttttctattcttgctgctaagactg
gtgttgatgtacaacgtttgttggcctcaatccagtctctgcataagaattttggtggaaagcaaattcttggcta
tacctcgttgacagatgagtttactacaggtgaagttatacgtcaaatgtatggcgttaatcttcagtaa

SARS-
CoV
3CLpro

AY274119

atgagtggttttaggaaaatggcattcccgtcaggcaaagttgaagggtgcatggtacaagtaacctgtgga
actacaactcttaatggattgtggttggatgacacagtatactgtccaagacatgtcatttgcacagcagaag

acatgcttaatcctaactatgaagatctgctcattcgcaaatccaaccatagctttctigttcaggctggcaatgt
tcaacttcgtgttattggccattctatgcaaaattgtctgcttaggcttaaagttgatacttctaaccctaagacac
ccaagtataaatttgtccgtatccaacctggtcaaacattttcagtictagcatgctacaatggttcaccatctgg
tgtttatcagtgtgccatgagacctaatcataccattaaaggttctttccttaatggatcatgtggtagtgttggtttt
aacattgattatgattgcgtgtctttctgctatatgcatcatatggagctticcaacaggagtacacgctggtactg
acttagaaggtaaattctatggtccatttgttgacagacaaactgcacaggctgcaggtacagacacaacc

ataacattaaatgttttggcatggctgtatgctgctgttatcaatggtgataggtggtttcttaatagattcaccact
actttgaatgactttaaccttgtggcaatgaagtacaactatgaacctttgacacaagatcatgttgacatattg

ggacctctttctgctcaaacaggaattgccgtcttagatatgtgtgctgctttgaaagagctgctgcagaatggt
atgaatggtcgtactatccttggtagcactattttagaagatgagtttacaccatttgatgttgttagacaatgctc
tggtgttaccttccaataa

SARS-
CoV

3CLpro
C145A

AY274119

atgagtggttttaggaaaatggcattcccgtcaggcaaagttgaagggtgcatggtacaagtaacctgtgga
actacaactcttaatggattgtggttggatgacacagtatactgtccaagacatgtcatttgcacagcagaag
acatgcttaatcctaactatgaagatctgctcattcgcaaatccaaccatagctttcttgttcaggctggcaatgt
tcaacttcgtgttattggccattctatgcaaaattgtctgcttaggcttaaagttgatacttctaaccctaagacac
ccaagtataaatttgtccgtatccaacctggtcaaacattttcagtictagcatgctacaatggttcaccatctgg
tgtttatcagtgtgccatgagacctaatcataccattaaaggttctttccttaatggatcaGCCggtagtgttgg
ttttaacattgattatgattgcgtgtctttctgctatatgcatcatatggagcttccaacaggagtacacgctggta
ctgacttagaaggtaaattctatggtccatttgttgacagacaaactgcacaggctgcaggtacagacacaa
ccataacattaaatgttttggcatggctgtatgctgctgttatcaatggtgataggtggtttcttaatagattcacc
actactttgaatgactttaaccttgtggcaatgaagtacaactatgaacctttgacacaagatcatgttgacata
ttgggacctcttictgctcaaacaggaattgccgtcttagatatgtgtgctgctttgaaagagcetgctgcagaat
ggtatgaatggtcgtactatccttggtagcactattttagaagatgagtttacaccatttgatgttgttagacaatg
ctctggtgttaccticcaataa

SARS-
CoV-2
3CLpro

MN908947

atgagtggttttagaaaaatggcattcccatctggtaaagtigagggttgtatggtacaagtaacttgtggtac
aactacacttaacggtctttggcttgatgacgtagtttactgtccaagacatgtgatctgcacctctgaagacat
gcttaaccctaattatgaagatttactcattcgtaagtctaatcataatttcttggtacaggctggtaatgttcaact
cagggttattggacattctatgcaaaattgtgtacttaagcttaaggttgatacagccaatcctaagacaccta
agtataagtttgttcgcattcaaccaggacagactttttcagtgttagcttgttacaatggttcaccatctggtgttt
accaatgtgctatgaggcccaatttcactattaagggttcattccttaatggttcatgtggtagtgttggttttaac
atagattatgactgtgtctctttttgttacatgcaccatatggaattaccaactggagttcatgctggcacagacitt
agaaggtaacttttatggaccttttgttgacaggcaaacagcacaagcagctggtacggacacaactattac
agttaatgttttagcttggttgtacgctgctgttataaatggagacaggtggtttctcaatcgatttaccacaactc
ttaatgactttaaccttgtggctatgaagtacaattatgaacctctaacacaagaccatgttgacatactagga
cctctttctgctcaaactggaattgccgttttagatatgtgtgcticattaaaagaattactgcaaaatggtatga
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atggacgtaccatattgggtagtgctttattagaagatgaatttacaccttttgatgttgttagacaatgctcaggt

gttactttccaataa
SARS- MN908947 atgagtggttttagaaaaatggcattcccatctggtaaagttgagggttgtatggtacaagtaacttgtggtac
CoV-2 aactacacttaacggtctttggcttgatgacgtagtttactgtccaagacatgtgatctgcacctctgaagacat
3CLpro gcttaaccctaattatgaagatttactcattcgtaagtctaatcataatttcttggtacaggctggtaatgttcaact
C145A cagggttattggacattctatgcaaaattgtgtacttaagcttaaggttgatacagccaatcctaagacaccta

agtataagtttgttcgcattcaaccaggacagactttttcagtgttagcttgttacaatggttcaccatctggtgttt
accaatgtgctatgaggcccaatttcactattaagggttcattccttaatggttcaGC Cggtagtgttggtttta
acatagattatgactgtgtctctttttgttacatgcaccatatggaattaccaactggagttcatgctggcacaga
cttagaaggtaacttttatggaccttttgttgacaggcaaacagcacaagcagctggtacggacacaactatt
acagttaatgttttagcttggttgtacgctgctgttataaatggagacaggtggtttctcaatcgatttaccacaa
ctcttaatgactttaaccttgtggctatgaagtacaattatgaacctctaacacaagaccatgttgacatactag
gacctctttctgctcaaactggaattgccgttttagatatgtgtgcttcattaaaagaattactgcaaaatggtat
gaatggacgtaccatattgggtagtgctttattagaagatgaatttacaccttttgatgttgttagacaatgctca

ggtgttacttticcaataa
HRV-B14 | K02121 atgggaccaaacacagaatttgcactatccctgttaaggaaaaacataatgactataacaacctcaaagg
3C gagagttcacagggttaggcatacatgatcgtgtctgtgtgatacccacacacgcacagcctggtgatgatg
protease tactagtgaatggtcagaaaattagagttaaggataagtacaaattagtagatccagagaacattaatctag

agcttacagtgttgactttagatagaaatgaaaaattcagagatatcaggggatttatatcagaagatctaga
aggtgtggatgccactttggtagtacattcaaataactttaccaacactatcttagaagttggccctgtaacaat
ggcaggacttattaatttgagtagcacccccactaacagaatgattcgttatgattatgcaacaaaaactggg
cagtgtggaggtgtgctgtgtgctactggtaagatctttggtattcatgttggcggtaatggaagacaaggattt
tcagctcaacttaaaaaacaatattttgtagagaaataa

SARS- AY274119 atggaggttaagactataaaagtgtticacaactgtggacaacactaatctccacacacagcttgtggatatgt
CoV PLP ctatgacatatggacagcagtttggtccaacatacttggatggtgctgatgttacaaaaattaaacctcatgta
aatcatgagggtaagactttctttgtactacctagtgatgacacactacgtagtgaagctttcgagtactaccat
actcttgatgagagttttcttggtaggtacatgtctgctttaaaccacacaaagaaatggaaatttcctcaagtt
ggtggtttaacttcaattaaatgggctgataacaattgttatttgtctagtgttttattagcacttcaacagcttgaa
gtcaaattcaatgcaccagcacttcaagaggcttattatagagcccgtgctggtgatgctgctaacttttgtgce
actcatactcgcttacagtaataaaactgttggcgagcttggtgatgtcagagaaactatgacccatcttctac
agcatgctaatttggaatctgcaaagcgagttcttaatgtggtgtgtaaacattgtggtcagaaaactactacc
ttaacgggtgtagaagctgtgatgtatatgggtactctatcttatgataatcttaagacaggtgtttccattccatg
tgtgtgtggtcgtgatgctacacaatatctagtacaacaagagtcttcttttgttatgatgtctgcaccacctgcetg
agtataaattacagcaaggtacattcttatgtgcgaatgagtacactggtaactatcagtgtggtcattacact
catataactgctaaggagaccctctatcgtattgacggagctcaccttacaaagatgtcagagtacaaagg
accagtgactgatgttttctacaaggaaacatcttacactacaaccatcaagcctgtgtcgtaa

106

107  Supplementary Note 1

108  We further explored this set of chloropyridyl esters which potentially act as inhibitors of 3CLpro enzymes.
109  Upon acylation of the cysteine residue in the active site, the apparent inhibitory activity may be dependent
110  on the relative stability of the thioester derivative. Based on literature reports, the electronic property of the
111  carbonyl substituent could delicately modify the rate of hydrolysis of the covalent adduct formed with the
112 reactive cysteine [1]. Typically, an electron-donating group will give rise to a less electrophilic carbon of the
113 ester carbonyl, whereas an electron-withdrawing substituent will likely enhance the nucleophilic hydrolysis.
114

115  We hypothesize that the lack of activity of MAC-5576, BTB07408, or BTB07417 in cells might be due to the

116  unstable thioester bond. While thiophene could be electron-donating to some extent, unstable thiophene
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carboxylic ester suffering from hydrolysis has been reported [2]. Thus, the covalent complex formed by
MAC-5576 could be reversed. Furthermore, benzothiophene is less electron-donating than thiophene,
suggesting a less stable cysteine adduct for BTB07408 than MAC-5576 [3]. Toward that end, triazole has
been reported to be an inductively electron-withdrawing group, hence BTB07417’s irreversible inhibition is

most prone for interruption due to hydrolysis [4].

On the other hand, literature has shown that indole is electron-donating [5]. Therefore, GRL-0496 would
benefit from its electron-donating indole substituent to form a stable thioester bond with the catalytic cysteine
residue. In contrast, MAC-5576, BTB07408, and BTB07417 might undergo hydrolysis in the cell.

To corroborate this hypothesis, Verschueren et al. discussed a potential hydrolysis of the ester bond in the
compound itself or the thioester bond with the active-site cysteine that occur in a benzoyloxy inhibitor, XP-
27, for SARS-CoV [1]. Conversely, the hydrolysis could be avoided with an electron-donating group to
decrease the electrophilicity of the carbonyl carbon and stabilize the ester or thioester bond. In such effort
the dimethylaminobenzoyloxy compound XP-59 was synthesized. lts SARS-CoV adduct is more stable, and

potent enzyme inhibition (ICso0: 0.1 yM) was confirmed.

Supplementary Materials and Methods
Chemical Synthesis
All other compounds used in the study were synthesized and quality checked according to the following

protocols.

CL

N7 g CHs

2-(methylthio)nicotinonitrile (xx-1) The title compound was prepared according to a published procedure;
spectral data are in agreement with literature values [6].

'"H NMR (500 MHz, CDCl3) & 8.60 (dd, J = 5.0, 1.8 Hz, 1H), 7.79 (dd, J = 7.7, 1.8 Hz, 1H), 7.07 (dd, J = 7.7,
4.9 Hz, 1H), 2.64 (s, 3H).

3C NMR (126 MHz, CDCl3) 8 163.7, 152.2, 140.6, 118.4, 115.7, 107.5, 13 4.

HRMS High accuracy (ASAP): Calculated for C7HsN2S (M+H)*: 151.0330; found: 151.0327.

\CN

|
N/ ,/S(CH3
o \
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2-(methylsulfonyl)nicotinonitrile (xx-2) The title compound was prepared from xx-1 according to a modified
procedure from the literature [7].

Pyridine xx-1 (87 mg, 0.58 mmol, 1 equiv) was weighed into 50 mL round bottom flask equipped with a stir
bar. The solid was dissolved in 10 mL of anhydrous MeOH, followed by portion-wise (usually 3 portions)
additions of mCPBA (500 mg, 2.9 mmol, 5 equiv). Substrate conversion was monitored via TLC analysis (70%
EtOAc:Hex to 100% EtOAc), with up to an additional 5 equiv of mMCPBA added if necessary. Upon complete
conversion of starting material, the reaction was quenched with 20 mL of saturated aqueous NaHCOs3, diluted
with an additional 20 mL of DCM. The layers were separated and the organic layer was further washed (2x)
with 10 mL of of saturated aqueous NaHCOs. The organic layer was then dried in vacuo and purified via silica
gel column chromatography (100% EtOAc to 5% MeOH:EtOAc) to yield 51 mg (48% yield) of the desired
sulfone as a white solid.

'"H NMR (400 MHz, CDCl3) & 8.86 (dd, J = 4.8, 1.6 Hz, 1H), 8.26 (dd, J = 7.9, 1.6 Hz, 1H), 7.70 (dd, J = 7.9,
4.8 Hz, 1H), 3.39 (s, 3H).

3C NMR (101 MHz, CDCl3) 5 159.8, 151.8, 143.8, 126.8, 113.2, 107.4, 40.1.

HRMS High accuracy (ASAP): Calculated for C7HsN202S (M+H)*: 183.0228; found: 183.0223.

o
CF,” N7 s O

2-(methylthio)-6-(trifluoromethyl)nicotinonitrile (xx-3) The title compound was prepared following the published

procedure, the product (yellow solid) was carried towards the synthesis of xx-4 without further purification [6].

\CN

N -CHs

77\

@)

2-(methylsulfonyl)-6-(trifluoromethyl)nicotinonitrile (xx-4) The title compound was prepared from xx-3

CF5

according to a modified procedure from the literature [7].

Pyridine xx-2 (105 mg, 0.50 mmol, 1 equiv) was weighed into 50 mL round bottom flask equipped with a stir
bar. The solid was dissolved in 10 mL of anhydrous MeOH, followed by portion-wise (usually 3 portions)
additions of mCPBA (0.86 mg, 5 mmol, 10 equiv). Substrate conversion was monitored via TLC analysis (40%
EtOAc:Hex to 60% EtOAc). Upon complete conversion of starting material, the reaction was quenched with
20 mL of saturated aqueous NaHCOs3, diluted with an additional 20 mL of DCM. The layers were separated
and the organic layer was further washed (2x) with 10 mL of of saturated aqueous NaHCOs. The organic layer
was then dried in vacuo and purified via silica gel column chromatography (40% to 80% EtOAc:Hex) to yield
38 mg (30% yield) of the desired sulfone as a white solid.

"H NMR (400 MHz, CDCI3) & 8.49 (dd, J = 8.1, 0.7 Hz, 1H), 8.06 (d, J = 8.1 Hz, 1H).
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3C NMR (101 MHz, CDCI3) & 160.4, 149.7 (q, J = 37.6 Hz), 146.0, 123.7 (q, J = 2.3 Hz), 120.0 (q, J = 275.5
Hz), 112.1,109.7, 39.7.

F NMR (376 MHz, CDCls) & -68.28.

HRMS High accuracy (ASAP): Calculated for CsHsF3sN202S (M+H)*: 251.0102; found: 251.0104.

Compound 11a was synthesized according to the specified protocol in Dai. et al. [8]. Compound 11a was
confirmed by LCMS with m/z = 453 (M+1) and 451 (M-1).

Compound 4 was synthesized according to the procedure described in Yang et al. [9]. AZVIII-34D was
formed as a byproduct (15%) in the synthesis of Compound 4 and was isolated by RP HPLC. 'H NMR (400
MHz, CDCl3) 7.88 (s, 1H), 7.44-7.34 (m, 5H), 6.80 (d, 1H, J = 15.4 Hz), 6.69 (s, 1H), 6.16-5.87 (m, 2H), 5.12
(s, 2H), 4.76 (s, 1H), 4.42 (s, 1H), 4.31-3.99 (m, 4H), 3.39 (s, 2H), 2.40-1.45 (m, 8H), 1.29-1.20 (m, 12H),
1.13-1.02 (m, 3H), 1.00 — 0.89 (m, 6H). MS M+H = 631.

AZVIII-38, AZVIII-30, and AZVIII-42 were synthesized according the procedures described in Mou et al. [10].
AZVIII-37A was synthesized as described in Prior et al. [11]. AZVIII-33B was synthesized according to the
method described in Amblard et al. [12].

AZVI1I-41A was synthesized according to the procedure described for synthesizing AZVI11-33B in Amblard et
al. and substituting Z-Leu-OH for BOC-Leu-OH [12]. "H NMR (400 MHz, CDCl3) 7.77 (s, 1H), 7.41-7.27 (m,
5H), 6.80 (dd, 1H, J = 5.5, 15. 6 Hz), 5.98-5.84 (m, 2H), 5.15-5.03 (m, 2H), 4.55 (bd s, 1H), 4.27 (bd s, 1H),
4.23-4.07 (m, 3H), 3.38-3.23 (m, 2H), 2.56-1.40 (m, 8H), 1.33 — 1.20 (m, 3H), 0.95 (s, 6H). MS M+H = 474.
AZVI11-43A was synthesized by treatment of a dichloromethane solution of AZVIII-30 and AZVI1I-40A with
triphenyl phosphine and diethyl azodicarboxylate. '"H NMR (400 MHz, CDCIs) 7.91 (d, 1H, J = 8.0), 7.76 (d,
1H, J = 8.0), 7.55-7.34 (m, 2H), 6.16 (bd s, 1H), 5.29 (bd s, 1H), 4.73-4.39 (m, 2H), 4.35-3.96 (m, 1H), 3.58-
3.16 (m, 2H), 3.79-3.43 (m, 2H), 3.39-3.91 (m, 1H), 1.98-1.77 (m, 1H), 1.73-1.57 (m, 1H), 1.42 (s, 9H). MS
M+H = 392.

Ox—NH 0
0
DEAD S
(6] + HN —_— o H
o N CH,Cl,
AZVIII-30 AZVIII-40A AZVIII-43A

AZVI11-44B, AZVIII-44D, AZVIII-44E, AZVIII-44H, AZVI1II-49C, and AZVIII-49F were synthesized by
treatment of the appropriate arylalkylamine or heteroarylalkylamine with the corresponding arylsulfonyl
chloride or heteroarylsulfonyl chloride and diisopropylethylamine in dichloromethane. AZVIII-57D was

synthesized by treatment of AZVI11-44D with methyl bromoacetate and potassium carbonate in
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211  dimethylformamide to give the corresponding ester which was reduced to the corresponding alcohol by
212 treatment with lithium borohydride in tetrahydrofuran. The alcohol was then treated with 1,1,1-

213 tris(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-one and sodium bicarbonate in dichloromethane to give
214  to the corresponding aldehyde AZVIII-57D. AZVIII-57G was synthesized from N-benzyl-4-

215  methoxybenzenesulfonamide according to the procedure used to synthesize AZVIII-57D.

o
RONH, + o800y~ Q COgMe N ..
AN RONTR
D HO K2003
R, R’ = aryl, heteroaryl
CHoCl, AZVIII-44B AZVIII-44D DMF
AZVIII-44E AZVIII-44H
AZVIII-49C AZVIII-49F X =H, OMe
L|BH4 @ .
K NaHCO3 H
CHaCl AZVIII-57D X = H
216 AZVIII-57G X = OMe

217  GC373 was synthesized from GC376 by converting the bisulfite group to an aldehyde group by treatment
218  with aqueous sodium bicarbonate. To a solution of 5.31 mg of GC376 in 200 uL H20, 2 uL of saturated

219  NaHCOs was added. The cloudy mixture was extracted with CH2Cl2, dried over Na2SQO4, and concentrated in
220  vacuo to give GC373 as a colorless oil (4.0 mg).

221

222 SL-4-241 was synthesized according to the following general procedure:
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224

225
226
227
228
229
230
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232
233
234
235
236
237
238
239
240

(0]

Cl3CO”~ "OCCl; (0.33 eq.) “NOoH 2 (1eq.

HaN_COR? NaHCO; (3 eq.) OCN._CO,R? Et:N (2 eq.) Ar\/OTH\/COZRZ LiOH (2 eq.)
:\Rf HCI DCM, HZO, 0 oCy 15 min :\R1 ACN, reflux, 2 h o} 1\R1 Hzo, THFy rt, 1.5h
1 3
o)
N—NH
H 1) EDCI (1.25 eq.), HOBt (1.25 eq.) \
Ar\/OTchozH DMF, rt, 30 min o /(\) LiBH,4 (3 eq.)
7 H e
0 oy 2) (e} Ar_0O N\)L THF, EtOH
R N Y N CoMe i, 14 h
H2N ' "NH. HCI 0 o
4 R
MeO,C 5(1eq.)
DIPEA, DMF, 1t, 15 h 6
O\\_/NH \/NH
- DMP (1.5 eq.) /C) NaHSO3 (1eq.)
H (0] B
Ar._O NQKN OH DCM,0°Ctor,3h  Ar_O NQKN EtOAc, EtOH, H,0
W B H 50°C,3h
(0] \R1
7 8
O\\_/NH
h
Ar_O N\AN SO;Na
b N
o0 ~ OH

Glutamine surrogate 5 was synthesized according to previously described procedure and its spectral data
were in agreement with the published values [13].

General procedure for synthesis of carbamate 3

Following the published procedure, triphosgene (0.33 equiv.) was added into a cooled (0 °C) vigorously
stirred mixture of methyl or ethyl ester of amino acid hydrochloride (2.5 mmol, 1 equiv.) in NaHCOs (10 mL,
sat. aq.sol.) and DCM (10 mL) [14]. After stirring at 0 °C for 15 min, the phases were separated and
aqueous phase was extracted with DCM (3x). The combined organic layers were dried over MgSOa.
Filtration and evaporation of solvents gave isocyanate 1, which was used in the next step without any further
purification.

Following the published procedure, isocyanate 1, alcohol 2 (1 equiv.) and EtsN (2 equiv.) were refluxed in
MeCN (10 mL) for 2 h [15]. The reaction mixture was then concentrated under reduced pressure, diluted by
EtOAc, washed with HCI (5%, 1x) and brine (1x), dried over NazSOu, filtered and concentrated under
reduced pressure. Column chromatography of the residue on silica gel (hexane/EtOAc) yielded carbamate
3.

General procedure for synthesis of acid 4

Following the published procedure, carbamate 3 (2 mmol, 1 equiv.) and LiOH (2 equiv.) were stirred in a

mixture of H2O/THF (10 mL, 3/2) for 16 h at rt [15]. Reaction mixture was then concentrated under reduced
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pressure, diluted by H20, acidified by HCI (5%) to pH 2 and extracted with EtOAc (3%). The combined
organic layers were then dried over Na2SOa4. Filtration and evaporation of solvents gave acid 4, which was
used in the next step without any further purification.

General procedure for synthesis of ester 6

Following the published procedure, acid 4 (0.7 mmol, 1 equiv.) and HOBt (1.25 equiv.) were added to the
pre-stirred (30 min) solution of EDCI.HCI (1.25 equiv.) and DIPEA (1.4 equiv.) in DMF (8 mL) and the
reaction mixture was stirred for 30 min at rt [15]. In a separate flask, a cooled (0°C) solution of glutamine
surrogate 5 (1 equiv.) in DMF (2 mL) was treated with DIPEA (4 equiv.). After stirring for 30 min at 0 °C, the
glutamine surrogate 5 solution was transferred to the mixture with acid 4 and the resulting reaction mixture
was stirred at rt for 15 h. The maijority of solvents was evaporated under reduced pressure. The residue was
then diluted by EtOAc, washed with citric acid (10% aq. sol., 3x), NaHCOs (sat. aq. sol., 1x) and brine (1x),
dried over Na2SOq, filtered and concentrated under reduced pressure. Column chromatography of the
residue on silica gel (DCM/MeOH) yielded ester 6.

General procedure for synthesis of alcohol 7

Following the published procedure, ester 4 (0.4 mmol, 1 equiv.) and LiBH4 (4 equiv.) were stirred in dry THF
(4 mL) and absolute EtOH (1 mL) under Ar atmosphere for 12 h [15]. The reaction was quenched by
addition of H20 and acidified by HCI (5%) to pH 2. The solvent was removed under reduced pressure and
the residue was diluted by EtOAc, washed with brine (1x), dried over Na2SOys, filtered and evaporated under
reduced pressure. Column chromatography of the residue on silica gel (DCM/MeOH) yielded alcohol 7.
General procedure for synthesis of aldehyde 8

Following the published procedure, DMP (1.5 equiv.) was added to a cooled (0 °C) solution of alcohol 7 (0.3
mmol, 1 equiv.) in dry DCM (5 mL) under Ar atmosphere [15]. The mixture was stirred at 0 °C for 5 min and
then at rt for 3 h. Reaction was quenched by addition of a mixture of Na2S203 (5 mL, 10% agq. sol.) and
NaHCOs (5 mL, sat. aq. sol.). After 5 min stirring at rt, the phases were separated and the aqueous phase
was extracted with DCM (3x). The combined organic layers were then washed with brine (2x), dried over
Na2S04 and concentrated under reduced pressure. Column chromatography of the residue on silica gel
(DCM/MeOH) yielded aldehyde 8.

General procedure for synthesis of bisulfite adduct 9

Following the published procedure, aldehyde 8 (0.1 mmol, 1 equiv.) and NaHSOs (1 equiv.) were stirred in a
mixture of EtOAc (0.5 mL), EtOH (0.25 mL) and H20 (0.1 mL) at 50 °C for 3 h [15]. The solvents were then
evaporated and the residue was washed with EtOAc (3x). The solid was then dissolved in EtOH, filtered
through cotton and dried under reduced pressure. Washing of the solid residue with Et2O (2x%) and mixture of
Et2O/EtOACc (2/1, 1x) yielded bisulfite adduct 9.
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SL-4-241: Yield: 10% in 7 steps. White solid.

"H NMR (400 MHz, CD30D) & 7.43 — 7.28 (m, 5H), 5.20 — 5.07 (m, 2H), 4.55 — 4.47 (m, 1H), 4.28 — 4.17 (m,
1H), 4.04 — 3.94 (m, 1H), 3.36 — 3.16 (m, 2H), 2.51 —2.39 (m, 1H), 2.36 — 2.27 (m, 1H), 2.09 — 1.97 (m 1H),
1.88 —1.13 (m, 13H), 1.08 — 0.89 (m, 2H).

IR (CD3OD, cm™) v 3385, 2924, 2489, 2239, 2073, 1673, 1423, 1345, 1194, 1153, 1117, 971, 901.

LRMS (ESI) m/z [C24H34N30sS] ([M] ") calculated 524.2, found 524.3.
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